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Red, white & blue chip investment
You won’t get rich overnight buying U. S.
Savings Bonds. But for the long run, they
make an excellent investment.
You get a guaranteed rate of interest—
3¾% when held to maturity—so there are
no ups and downs to worry about.
You also get certain tax advantages since
Savings Bonds aren’t subject to state or
local income taxes and the federal tax can
be deferred until the Bonds are cashed.
But probably most important is that
Bonds pay off in more than dollars. When
you get your Bond investment back, you
it has helped Uncle Sam strengthen
the cause of freedom (your cause) all
around this troubled
of

Buy U. S. Savings Bonds and own a
share of America. It’s a good outfit to do
business with.
Quick facts about Series E Savings Bonds
You get back $4 for every $3 at maturity
You can get your money when you need it
Your Bonds are replaced free if lost, destroyed
or stolen
You can buy Bonds where you bank, or on the
Payroll Savings Plan where you work
Buy E Bonds for growth—H Bonds for current income

Buy U.S. Savings Bonds
STAR-SPANGLED SAVINGS PLAN
FOR ALL AMERICANS

The U. S. Government does not pay for this advertisement. It is presented as a public
service in cooperation with the Treasury Department and The Advertising Council.
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Thomas S. Dudick • Departmental Machine-Hour Rates in a Small Company
The small company, limited in its record keeping re
sources, must simplify its cost accounting system ac
cordingly. But simplification must not be carried so
far as to lead to misleading results. This author,

warning against the use of plantwide machine-hour
rates, presents some tips to guide the small organiza
tion in allocating direct and overhead costs and
segregating their fixed and variable components.

E. Michael Shays • The Feasibility of Real Time Data Processing
The end is near for computer systems that are simply
faster and more accurate at doing what clerks and
punched cards have done in the past. They will be
superseded by information systems that are time-

................
A. F. Moravec • Basic Concepts

p. 19

shared on line in real time—and this changeover, the
author believes, is closer than most businessmen
realize. It’s not too early to start getting ready for
the next computer revolution.

Alfred Rappaport • The Discounted Payback Period
Use of the payback period as the sole criterion for
determining capital investments has one major draw
back: Almost always the company will select the in
vestment with the shortest payback period—and often
that means the shortest economic life. Yet an alterna
tive investment, even though it may take a little longer

p. 13

p. 30

to recoup its cost, might thereafter go on making
money for the company for several years. The author
suggests a combination of profitability studies for each
investment and discounting its payback period by the
cost of capital a much more precise guide in making
investment decisions.

Designing a Fundamental Information System .... p. 37

Economic and system pressures are making it increas
ingly mandatory that management have a clean and
uncomplicated information system. This means, in
most companies, fundamental redesign or replace

ment of the existing system. The author outlines some
of the steps that must be taken in systems design or
revision. He also discusses new tools and techniques
that can be used to simplify the job.

A publication of the American Institute of Certified Public Accountants. Opinions expressed in Management
Services are those of the editors or contributors, and may differ from policies of the AICPA and its committees.
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George S. Olive, Jr. • Reporting to Clients.

p. 46

The management consultant’s final report is an im
portant client relations vehicle, worth all the effort
that many firms put into making it attractive and in
teresting. Yet the report does not suddenly materialize

out of thin air; it is an integral part of the total en
gagement whose development begins with the first
conversation between client and advisor. This CPA
management consultant tells how it is done in his firm.

Thomas E. Gossett and G. H.

Inventory Gains and Losses

In a period of rapidly rising or falling raw material
prices, poor inventory management can often return
greater profits to the company practicing it than the
most meticulous control. The reason: Gains from
changes in price of the goods stocked far exceed the

p. 52

cost of carrying a large inventory. This article points
out that the conventional method of finding economic
order quantity ignores this, and it shows how an
ticipated holding gains or losses may be incorporated
in the calculations used to determine EOQ.

DEPARTMENTS

People,

p.

techniques
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p. 57

What people are writing about

Current books and magazine articles on subjects of interest to management and management consultants.

Publisher: Charles E. Noyes
Editor: Robert
Smith
Managing Editor: Lois Stewart
dvertising Manager: S. L. Mason
Advertising Production: Mary G. McVicar
onsulting Editors: William E. Arnstein, S. D. Leidesdorf
& Co., New York; Kenneth S. Axelson, J. C. Penney Company,
Inc., New York; Bertrand J. Belda, Ernst & Ernst, Cleveland,
Ohio; Robert Beyer, Touche, Ross, Bailey & Smart, New York;
Gerald R. Broucek, Ring, Mahoney & Amer, Ft. Lauderdale,
Fla.; E. Joe DeMaris, University of Illinois, Urbana; Norman
J. Elliott, Anchin, Block & Anchin, New York; Arthur
Fox,
Individual Practitioner, Miami, Fla.; Clifford E. Graese, Peat,
Marwick, Mitchell & Co., New York; Paul L. Hertenstein,

Production Manager: Ann O’Rourke
Production ssistant: Judi Smith
Circulation Manager: Mitchell Gresser
Subscription Manager: Lewis J. Squires
Arthur Young & Company, New York; Charles T. Horngren,
University of Chicago; Irving Kellogg, Kellogg & Andelson,
Los Angeles, Calif.; Gordon L. Murray, Haskins & Sells, New
York; John J. O’Donnell, Lybrand, Ross Bros. & Montgomery,
Detroit; George S. Olive,
Geo. S. Olive & Co., Indianapolis,
Ind.; Richard K. Puder, IBM Corporation, New York; Arthur B.
Toan, Jr., Price Waterhouse & Co., New York; H. G. Trentin,
Arthur Andersen & Co., New York; Richard Vancil, Harvard Busi
ness School, Boston; Roger A. Yoder, Detroit Steel Corporation.

............................
. ..................................................................
2
https://egrove.olemiss.edu/mgmtservices/vol2/iss4/9

.................

Management Services4

: Management Services, Vol. 2, No. 4, July-August 1965 [whole issue]

Use one of our systems analysts.
(All or any part of him.)
If you want paperwork systems help,
Standard Register is a good place to go.
We'll let you use our experts. And what's more,
we'll let you call the shots on how you use them.
For instance, you can use one of our men to supplement your own staff. Or you
can call him in on a special job. Or you can simply ask him for his advice.
No matter how you use him, a Standard Register systems
man brings two important assets to every problem he tackles.
First, his experience with all kinds of forms,
systems, and equipment. Second, honest objectivity that results in
honest advice. No prejudices. No axes to grind.
To get this kind of help, call our local representative.
Or write us at Dayton, Ohio 45401.
The great thing about this offer? You pull the strings.
MACHINE MATED™FORMS BY STANDARD REGISTER

Published by eGrove, 1965
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people, events, techniques

Information Utility, Offering Processing Services to Remote Locations
On Contract Basis, Seen as Next Major Development in Use of Computers

The information utility, offering
data processing services to busi
nesses and individuals on much the
same basis as telephone and elec
tric services are offered today, will
be the next major development in
the computer field.
This forecast was voiced at the
Third Congress of the International
Federation for Information Proc
essing in New York this spring by
Prof. Martin Greenberger of Massa
chusetts Institute of Technology
and Richard E. Sprague of Touche,
Ross, Bailey & Smart.
The information utility will sup
ply computation just as the tele
phone company supplies communi
cation. Unlike the computer service
bureau, it will provide its service
at the subscriber’s own location and
in his own format. The computa
tional capacity of big centralized
computers could be tapped in va
rious ways for various purposes by
each home, office, or factory ter
minal.

Central credit
One of the most promising ap
plications, Professor Greenberger
said, might be automatic credit in
formation service. All credit rec
ords would be held in a central
electronic credit exchange. Each
consumer would have a universal
credit card or “money key.” When
inserted into the credit grantor’s

terminal, it would check on the
customer’s credit status and trans
mit information about the current
transaction to update the files.
If banks were tied into the sys
tem, cash purchases could be han
dled in the same way. The amount
of a purchase could be instantly
deducted from the customer’s ac
count, without the need for money
or checks. Income could be cred
ited by automatic assignment of
salaries in the credit exchange, per
haps daily. In its off-peak hours
the system could produce daily re
ports of each individual’s trans
actions, to be printed out on his
home terminal. Eventually the
credit bureau might actually take
over customer liabilities instead of
just giving information. Then ac
counts receivable would be a thing
of the past.
Some such system, Professor
Greenberger predicted, “is closer
than most people think. It may be
only 15 years or so away. The
banks are not resisting it. They
foresee that their whole business is
going to be revolutionized by elec
tronic systems.”
Within the next year or two, Mr.
Sprague reported, The Netherlands
will have a nationwide computer
ized credit information utility in
operation. The Dutch government
already runs a central bank tied to
the postal system through which
customers can transfer funds by

4
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filling out three-part authorizations,
can order regular monthly trans
fers, and can set up open purchase
orders for regular accounts such as
telephone bills. All that is necessary
is to mechanize this system, and
that work is now under way.
The Sperry Utah Division of
Sperry Rand Corporation is now
developing a consumer purchasing
service (CPS) in Salt Lake City,
Mr. Sprague said. Credit identity
cards would be issued to all con
sumers in the community. Subscrib
ing merchants, banks, insurance
companies, and the like would have
terminals tied to the central credit
exchange. Consumers could use the
system to cash a check, open a
charge account, buy on an existing
charge account, or buy for billing
by the credit exchange.
The service, according to Mr.
Sprague, is already designed and
priced out. It would be “much
cheaper” for the retailer than hav
ing his own system; furthermore, it
could provide central credit re
sponsibility and instant payment of
bills. “Logically, the banks should
operate such a center, and they are
interested. The outcome depends
on the success of Sperry Utah’s
marketing effort.” Such a setup,
once established locally, could
easily become nationwide.
Another forerunner of the infor
mation utility, according to Pro
fessor Greenberger, is the current
Management

6

: Management
Services,
Vol.1965)
2, No. 4, July-August 1965
[whole
TIME-SHARING SYSTEM
SCORECARD
(Spring,
Prepared
by issue]
Computer Research Corporation
STATUS*

NUMBER OF
TERMINALS

NUMBER OF
USERS

Adams Associates—Keydata System
Cambridge, Mass.

0(5/65)

16

16

Aviation Supply Office
Philadelphia, Pennsylvania

0(10/62)

12

2

Bell Telephone Laboratories
Murray Hill, New Jersey

D(2/66)

Bolt Beranek and Newman, Inc.
Cambridge, Mass.

0(6/64)

48

32

Carnegie Institute of Technology
Pittsburgh, Penn.

0(3/65)

12

12

Dartmouth College
Hanover, N.H.

0(9/64)

22

8

IBM QUICKTRAN Service
New York, N.Y.

0(5/65)

40

40

MIT Computation Center
Cambridge, Mass.

0(11/61)

MIT Dept. of Electrical Eng.
Cambridge, Mass.

0(9/63)

3

3

Experimental time-sharing system
for student use

Naval Command System
Support Activity

0(12/64)

8

8

For tracking, control and sched
uling naval vessels

Project MAC—MIT (Phase One)
Cambridge, Mass.

0(10/63)

111

30

Project MAC is an MIT research
program sponsored
the Ad
vanced Research Projects Agency,
D.O.D., under the Office of Naval
Research

Project MAC—MIT (Phase Two)
Cambridge, Mass.

D(2/66)

500

150

RAND Corporation
Santa Monica, California

0(5/63)

10

8

Interpretive system with compact
conversational language for small
numerical problems

Space Technology Laboratory
El Segundo, California
(Culler-Fried System)

0(1/65)

4 Consoles

4

Highly flexible
for on-line
manipulation, specification and
execution of mathematical opera
tions with graphical display of
results

Stanford University
Stanford, California

0(6/64)

20

20

System Development Corp.
Santa Monica, California

0(1/64)

33

30

Oriented to command and con
trol experimentation and other
general uses

UCLA Western Data
Processing Center
Los Angeles, California

0(11/64)

12

12

Jointly financed
UCLA and
IBM, system services UCLA and
88 other California schools

6

6

16 Consoles

16

ORGANIZATION

University of California
Berkeley, California

University of California
Santa Barbara, California
(Culler-Fried System)

0(3/65)

University of Pennsylvania
Philadelphia,

D(6/65)

REMARKS
For on-line invoice preparation
and inventory control, other ac
counting and engineering uses
under development

Inventory control system

INFORMATION NOT AVAILABLE

Medical information and com
munications system for hospitals

Educational time-sharing system

On-line scientific computation
service

Same as
Project MAC
Phase One

Highly flexible system for on
line manipulation, specification
and execution of mathematical
operations with graphical display
of results

6

6

*O—operational system, number in parentheses denotes the approximate date that the system went on the air.
D—system under development with anticipated date that operations will begin.

Reprinted with permission from Computer Research Corporation, Belmont, Mass., (copyright 1965)

boom in time sharing (see M/S,
March-April ’65, p. 7), remote us
age of a central computer from
many terminals via communications

equipment. Several universities and
nonprofit organizations are time
sharing computers for scientific in
formation and problem solving and

this sort of cooperation is likely to
expand rapidly. Banks and savings
institutions have cooperative data
processing ventures; several stock
5
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exchanges are offering service to
their members; and there are
shared-time systems available for
professional men (billing) and
travel agents (reservations).

HARDWARE COST FOR PROCESSING
A TYPICAL JOB

General purpose utility
One general purpose information
utility is already in existence, Mr.
Sprague reported. Key Data Cor
poration in Boston, a subsidiary of
Charles Adams Associates, has just
gone into business to supply com
putational service of any type on
demand at the user’s location in
his own format. The first customer
is expected to go on line this
summer.
Key Data charges rent for the
terminal and then bills on a trans
action basis, like a telephone com
pany. It will do the customer’s pro
graming or let him do it. The cost
to the user is about half the cost
of operating his own 1401 or 1440.
In the past, Mr. Sprague said,
computer systems have been largely
restricted to large organizations
“Even small computers are too
much for the corner grocery — or
for an individual. Now time shar
ing raises the possibility of informa
tion utility service available to all.”
Time sharing has already been
proved feasible with computers of
traditional design. Professor Green
berger noted. The next step will be
machines specifically designed for
time sharing. Already, he and Mr.
Sprague agreed, “we are entering
a new computer era.”

Experts in Critical Path

Method Organize Society
Thirty consultants who have spe
cialized in the Critical Path Meth
od have now banded together to
form the Society of CPM Consul
tants.
Purposes of the new group are
given as:
“. . . to recognize mutual capa
bility and to furnish clients with
a means
establishing CPM quali
fication.”

Chart illustrates how sharply Diebold Research Program staff estimates unit costs
of data processing will fall in next eight years, even though total costs go up.

Technology Now Affects Way in Which Business Does
Will Next Affect What Business Aims to Do
Technological advances which
today are making sweeping chan
ges in the way business is done will
in future affect the goals of a busi
ness, what the business will try to
do, as well as the manner in which
it does it.
This is the conclusion of staff
members of the Diebold Research
Program based on findings of the
Program’s first eighteen months.
The Research Program, which is
sponsored by leading American and
foreign companies, is designed to
project data processing advances
over the next ten years and evalu
ate their probable impact on busi
ness management.
Three examples of the way in
which technological advances will
change the kinds of things done by
business:
Improvements in file capacity
and data transmission will make it
possible to establish a consolidated
file of sales, manufacturing, and in
ventory data. This in turn will per
mit inventory level, manufacturing
rate, and product mix to be related
directly to sales.

https://egrove.olemiss.edu/mgmtservices/vol2/iss4/9
6

A high degree of automation will
become possible in the engineering
design process, as a result of ad
vances in processor speed, input
output devices, and display devices.
The designer’s role will be limited
to one of pure creativity, according
to the Research Group, and all sup
porting calculations and sketches
will be done practically instan
taneously by the system.
Continuing improvements in file
capacity, processor speed, and data
communications will result in cen
tralized data banks’ drawing infor
mation from many different loca
tions. These banks will allow
greater operating economy, and
will also permit computations now
impossible, such as simulations to
determine optimum product mix
in a system of dispersed refineries.

Cost trend
The Research Group also pre
dicted that total data processing
costs would rise sharply in the aver
age company in the next few years,
but that the volume of data procManagement Services 8
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Descriptive booklet and actual program tapes for accountants.

Read how you can save
thousands of dollars in computer costs...
. . . with the finest pre-programmed computer system ever de
signed for accountants. The system prepares the journal dis
tributions, general ledger and financial statements—and if de
sired, payroll accumulation by employee with quarterly and an
nual reports. Yet there are no software or site charges—and the
computer can be operated by anyone who can operate an add
ing machine!
Here is the first sensible approach by the computer industry to
the
of the independent practitioner...the Monrobot
XI packaged system designed specifically for accountants. It
gives you the benefits
electronic data processing without in
volving you in the problems—and expenses— programming
and programmers. Or the need for special flooring and
condi
tioning to accommodate the computer.
NO WAITING-PLUG IT IN AND IT GOES! The Monrobot XI pack
aged system for accountants is operable the moment it is in
stalled, a unique advantage. Just plug it in—and you’re in busi
ness! And you don't need programmers—nor even a full time
operator. The Monrobot XI operates completely unattended.
NO CHARGE FOR PROGRAMMING! The unique program devel
oped by Monroe for accountants is a result of an extensive study
of the business operations of hundreds of accounting practi
tioners. They furnished us with their problems, their specifica
tions, and their requirements. We, in turn, analyzed
prob
lems, specifications, and requirements, in terms of computer

processing. And then we worked out a program that retained the
best features of present methods, but eliminated the weaknesses
and bottlenecks. (This same program would take you a minimum
of 6 months to develop if you chose a competitive model.)

INEXPENSIVE TO BUY OR RENT-NO HIDDEN CHARGES. The
Monrobot XI computer system rents for as little as $870 a month,
can be owned for $29,820. And that price includes everything—
input/outputtypewriters, papertape readers, papertape punch,
control
—and programming. (These items are not includ
ed in the advertised price of competitive models.) But there are
no hidden charges with the Monrobot XI system. The price we
quote is the price it costs.
DETAILED, DESCRIPTIVE BOOKLET AVAILABLE FREE. We have
compiled a book which describes in detail precisely
the
Monrobot XI accountants system does. (And you'll be happy to
learn that it is written in accountingand common business terms,
rather than in engineering
is yours for the ask
ing, without any obligation whatsoever. For your copy, simply fill
in this coupon and return it to us.

MONROBOT XI ACCOUNTANTS SYSTEM

ms-7

Monroe International, Inc., Orange, New Jersey.

Gentlemen:
Please send me a free copy of your Monrobot XI Account
ants System booklet without obligating me in any way what
soever.
Name
Business

Street
City

State

Zip

MONROE
A DIVISION OF LITTON INDUSTRIES

July-August,
19651965
Published
by eGrove,
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essing would rise far more steeply.
In other words, cost for processing
one unit
information will drop
INFORMATION PROCESSING EQUIPMENT COST FOR A TYPICAL MANUFACTURING COMPANY
even though total costs will rise.
1973
Other predictions:
1963
Central processor speeds will in
crease on the order
20-30 times
by 1973.
Data transmission costs per item
will decrease by about 85 per cent
by 1973.
Image files with capacities of
12-15 million documents will be
available by 1970. Each of the
documents will be accessible within
one-tenth of a second.
Random access file capacity will
increase from its present level of
several million characters to about
1 billion by 1968-1970.

Shadow of Past Chief

Handicap Early Years of New

Executive’s Reign, Mortimer Warns at Columbia Lectures
“Reincarnation” can handicap a
company’s efficiency, especially in
the early years of a new chief
executive’s tenure, according to
Charles Mortimer, chairman of the
board, General Foods Corporation.
Speaking at Columbia University
as the 1965 Columbia-McKinsey
Foundation lecturer, Mr. Mortimer
said:
“Talking about ‘sacred cows’ re
minds me to sound a warning to
new chief executives about, of all
things, reincarnation. As he as
sumes his new office, the head man
ought to reflect on how many times
on his way to the top he and con
temporaries in management were
slowed down by a busy little grem
lin who went by his predecessor’s
first name, followed by the word
‘thinks.’ ”
He made this obeisance to sacred
cows the subject of a management
meeting early in his career in the
top job at General Foods, Mr. Mor
timer said, adding that he hoped
and thought it had worked.
“In planning a management
meeting,” he continued, “I have
found it extremely effective to
lodge in the limited number at

tending the firm responsibility for
later conveying down the line what
takes place in the meeting. Copies
of top officers’ talks are not made
available, but taking voluminous
notes is encouraged. Thus, the man
ager-level attendee returns to his
staff with more than merely dull
pieces of paper to pass around per
functorily — and then, for the most
part, to gather dust. Part of his
is to tell his people in his own
words what was said at the meet
ing, and interpret the application
his particular operations. If he
can get by with merely passing out
copies of the speeches, he won’t ac
complish the same good result.”

Mutual tolerance asked
In the concluding lecture
the
series, Mr. Mortimer conceded that
more businessmen need to recog
nize that government concern with
the sociological aspects of the U.S.
economy is highly appropriate, but
he said also that government offi
cials and academicians need to see
that it is equally appropriate for
business to concern itself primarily
with profits.

8
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Developing the theme that the
legitimate pursuit of profit by busi
ness and sociological goals by gov
ernment offers the only balanced
approach to an improving society,
Mr. Mortimer added:
“What all of us need to see — to
use academic terms appropriate
this platform — is that while gov
ernment majors in social responsi
bility and business majors in profits,
both have a responsibility to carry
a vitally important minor in each
other’s field.”
Mr. Mortimer also said that he
has believed, ever since a brief
visit to Russia, that a key factor
the Russian transformation from a
backward nation to its present
status has been “the ability and
willingness of her people to iden
tify themselves and their individual
goals with their country’s economic
aims and motives — about which
too many of our people seem to be
apathetic.”
“I am by no means the first to
say this — and I fervently hope I
won’t be the last for it needs say
ing over and over again — but the
time is long past due for all of us
to recognize the indispensability of
this kind of dedication in the world
in which we are living today,” he
continued.
Management Services
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Can Be Improved by New

System, Sponsors Claim
A combination of copying and
duplicating processes can cut the
cost of preparing truck freight bills
in half, eliminate many errors, and
speed up both billing and truck
loading, according to spokesmen
for the Bruning and Multigraph
Divisions of Addressograph-Multi
graph Corporation.
Traditionally, shippers have pre
pared bills of lading for each ship
ment. Truckers have manually cop
ied all information on the bill of
lading — goods being shipped, des
tination, and shipper’s name — on
a multipart freight bill. Only after
this was done was the bill of lading
released so that the truck could be
loaded.

Truck loaded immediately
Under the system demonstrated
by Bruning and Multigraph the bill
of lading would be copied photo
graphically on a composite form
with blanks for shipping and billing
information that must be entered
by the trucker. This form is then
used as the master on a Multilith
offset duplicator to run off as many
copies as necessary of the freight
bill. The bill of lading is released
immediately so that the truck can
be loaded while the freight bills are
rated, extended, and totaled.
The spokesmen for Addresso
graph-Multigraph pointed out that
use of the system also eliminates
any possible transcription errors,
which are quite common with
manual copying methods.
Much the same results could ad
mittedly be achieved if shippers
provided their customers with
multipart composite forms, but the
competition between trucking com
panies has made this impractical.
A similar system is used by many
railroads that have not yet turned
preparation of freight bills over to
electronic data processing equip
ment.

And big ones.
You would probably need our 14-column
totaling Premier printing calculator if you
happen to be the Treasurer of the United
States (it can multiply the national budget
nine times). Or, if you own the corner drug
store, you’d be interested in a budget-priced
adding machine or cash register. A good
one. Name any business problem. There's
a Victor figurework machine to solve it.
Quickly. Is it any wonder Victor sells
figuring machines than any other company?
Find out for yourself. Send the coupon.

Put errors out of business with America’s most com
plete line of figuring machines. Victor Comptometer Corpo
ration, Business Machines Group.

VICTOR
3900 N. ROCKWELL ST.
CHICAGO, ILLINOIS 60618
Please send me a free “ProblemSolver,” prepared especially for my
type of business.
MS-75
Name
Company
Type of business

.

Address—

City—

L

State

J
9
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Victor makes figurework machines
for small businesses.
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Facsimile Transmission

Network Over Phone Lines

Planned by Xerox Corp.
A facsimile transmission network
spanning one-third of the continent
is being installed by the Xerox
Corporation. It will be possible
transmit anything written, typed, or
drawn over phone wires between
Xerox offices in ten different loca
tions.
The long distance communica
tion system, known as LDX, re
quires a scanner and a printer at
each location
the network. At
the originating station, the docu
ment to be transmitted is fed into
the scanner which converts the
image into electrical signals for
transmission over whatever com
munications link is used — conven
tional phone lines, coaxial cable,
microwave radio relay, or any com
bination of these. At the receiving
station, the electrical signals are
reconverted into images and a
duplicate
the original document
reproduced by conventional xerog
raphy.
Three categories of papers will
be transmitted within the system,
which will be in operation before
the end of the year. They are:
Priority executive correspondence
and internal directives
Action documents pertaining to
the marketing, manufacturing, and
engineering functions of the busi
ness, including orders, requisitions,
and inventory statements
Computer-related data, which
will be transmitted between oper
ating departments and the com
pany’s computer installations.
The system can move documents
at the rate of eight 8½-by-ll-inch
pages per minute.
Commercial LDX equipment first
went into service last year, but all
installations to date have been re
stricted to service between two
points. The Xerox installation will
be the first network in which any
station can communicate directly
with any other, according to spokes
men for the company.

LDX Network Being Installed At Xerox Corporation Facilities.

SCANNER

Map at top illustrates range of Xerox installation and shows location of data
transmission points. Diagram at bottom shows in schematic form the sending
and receiving
of the LDX system. Light from the
(cathode ray
tube) on left side of diagram moves across the paper as the original
document is transported through the scanner. Reflected light from each
character on the original paper is then converted into a distinctive video
signal, which can be transmitted either by common carrier or private com
munication system. At the receiving point the audio signal is reconverted to a
visual image and a precise copy of the original is produced by Xerography.

10
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Manager Shortage Universal; Will Grow Worse
Before It Grows Better, NICB Says
The current shortage of qualified
managers and technicians is world
wide, is handicapping the develop
ment of individual companies, and
will grow worse before it grows
better.

Those are the opinions expressed
in “Identifying and Developing
Managers,” a survey taken by the
National Industrial Conference
Board among 155 business leaders
in 60 nations.
Needs for executive capacity far
ahead of supply are reported from
nearly every nation surveyed. Short
ages are reported mainly in the
technical areas, but a general lack
of capable managers is
re
ported.
“The situation cannot be cor
rected quickly, for it takes time to

develop men who can manage ef
fectively,” says G. Clark Thompson,
vice president of the NICB and
principal author
the report. “In
some parts of the world, the proc
ess of correction will have to begin
with greater inducements to prom
ising young men to enter college
and to pursue studies that will pre
pare them for business leadership.
In others, conditions in industry
will have to be made attractive to
such people before they will be
willing to take business administra
tion courses.”
The rate of economic growth and
the increasing complexity of busi
ness were cited as the major reasons
for the swift expansion of the need
for executives, but increasing com
petition, technological change, and
expansion into foreign markets were
also reported to be significant in
fluences.
Educators and businessmen were
judged equally guilty for their fail
ure to foresee present needs of
business.
Some of the steps being taken
to meet the problem:
Increased financial aid from busi
ness to the schools
Addition of varied management
studies to existing curriculums
July-August, 1965
Published by eGrove, 1965
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Increase in the number of com
pany training courses.
In addition, some firms reported
they are sending managers abroad
for training.
Most respondents to the survey
conceded their organizations have
no formal means to identify good
managerial talent, other than the
reports and observations of super
visors. However, about 20 per cent
said they are now using tests, ex
aminations, and objective audits, in
addition to evaluations by super
visors.
Qualities most often looked for
in those considered potential man
agers:
Imagination
Decisiveness
High moral standards
The ability to lead people.
The two main on-the-job train
ing methods used are to give poten
tial managers an ever-widening
scope
authority and shifting
them laterally from job to job to
expose them to a wide variety of
problems.

Consultants Group Offers
Sample Free Counseling
To Small Businessmen
Small businesses, as a number of
studies have shown, need consult
ing services more than large busi
nesses but use them less. One prob
lem, theorizes Edward A. Altshuler,
president of the Los Angeles con
sulting firm, Ascon Management
Corporation, is that small business
men are reluctant to turn for help
to anyone they haven’t met face
to face.
So Mr. Altshuler and other mem
bers of the Association of Manage
ment Consultants, a group of con
sulting firms particularly interested
in serving small business, have
come up with a painless way
exposing small businessmen to con
sultants. They tried it out at this

This kind punches holes you can read
marks legible information on many sheets
of paper in a single stroke.
Most models actuate automatically from
insertion of papers being marked.

WHY ARE THEY USED?
FOR SPEED! There’s no faster method of
marking repetitive information on mul
tiple papers. Examples: Dating incoming
mail, indicating papers have been proc
essed, coding labels, and hundreds of
similar functions.
FOR PERMANENCE! You can’t erase
hole. Perforating the only sure way to
permanently deactivate documents with
out destroying their record value — the
only way you can be sure that all pages
of multi-page authorizations are can
celed. Examples: Canceling checks,
vouchers, invoices, other authorizations.
FOR SECURITY! Perforated markings are
much harder to imitate than stamped,
imprinted or written inscriptions — and
the perforating machine itself can be
kept under rigid control by several meth
ods. As result, perforation is the most
practical means (and usually the most
convenient) of validating orders, author
izations, credentials, etc. Examples: Con
trolling shipping authorizations to assure
billing, validating purchase orders, and
inscribing similar final approvals.
FOR INEXPENSIVE AUTOMATION! Devel
opment of photoelectric readers that
automatically read perforated characters
on business forms make this dual lan
guage — legible to both people and ma
chines—the most practical input to com
puters for many types of transactions.
Examples: Filling in payment coupons,
money orders, receipts, requisitions, etc.
For further information on
how Cummins Perforators
speed processing and im
prove controls in any sys
tem, write for free booklet,
“When the Problem’s
Paper Handling.”

Cummins
IN BUSINESS AND BANKS

/

A

SINCE 1887

CUMMINS-CHICAGO CORPORATION

/ SINCE 1887 / 4740

RAVENSWOOD AVE • CHICAGO, ILLINOIS 60640

SALES AND SERVICE IN ALL PRINCIPAL CITIES
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carload lots, manual or automatic
spring’s annual convention of the
3. The acquired company was
order placement for promotional
National Electronic Distributors
later sold or liquidated.
goods, items ordered independently
Association in New York.
Major reason for the unsuccessful
The manufacturers, distributors,
or jointly, warehousing and storage
mergers, according to Dr. Johan
and dealers attending the conven
costs, item minimums and shelf
Bjorksten, president of the research
tion were offered “free counseling
cost, and pack size.
group, was failure on the part
service.” For one day AMC mem
Future demand as a basis for
the acquiring company to evaluate
bers sat at tables labeled accord
determining order points and or
correctly the scientific and techno
ing to functional specialties (for ex
der quantities is based on infor
logical aspects of the acquired
ample, inventory control, personnel,
mation extracted from these data.
products, patents, or processes.
office systems) and tried to answer
Exponential smoothing techniques,
“Industry today is so closely
questions like: “Am I paying too
which employ mathematical meth
linked with science and techno
much for accounting services?” and
ods to project future trends based
logical development that mergers
“What can I do with an executive
on weighted moving averages of
involving products, patents, or
of 27 years’ tenure who seems to
past performance, also calculate
processes are extremely hazardous
be losing his grip?”
trend and seasonal fluctuations to
unless a thorough scientific investi
In a 20-minute interview, Asso
refine the accuracy of the forecast,
gation is made prior to corporate
ciation of Management Consultants
according to Honeywell.
marriage,” Dr. Bjorksten said. “A
President Warren Ganong con
The packaged program — called
study in time can save millions.”
cedes, “You cannot give a simple
PROFIT, for Programed Review
Major areas that should be care
answer to a complex question, but
ing, Ordering and Forecasting In
fully investigated and weighed be
you can point a man in the right
ventory Technique — is designed to
fore merger, he went on, are:
direction.” That direction, of course,
operate on any Honeywell Series
Materials used in manufacturing
would be toward hiring a man
200 computer, from the small 120
the products of the company being
agement consultant.
to the large 4200. It demands a
acquired
Some 500 convention registrants
minimum memory capacity of 8,192
Its manufacturing technology
took advantage of the service.
characters and three magnetic tape
and equipment
The result, AMC members hoped,
The effect that current research
drives.
would be new business for the
will have on the product
consulting profession. “We don’t
Potential competition from new
care who gets the business,” Mr.
products
or materials “on the
Over a Fourth of Mergers
Ganong said. “The first problem is
horizon.”
Failures, Study Shows;
to get them acquainted with man
agement consulting.”
Evaluation Errors Blamed
The association plans to try the
IBM Publishes New
Nearly thirty per cent of 6,300
same device at other meetings.
mergers or acquisitions of manu
Programing Language
facturing companies in the past ten
The “new programing language”
years have proved worthless to the
Honeywell Announces
developed by IBM for its System/
acquiring company, and, of these,
360 series has now been published.
New Packaged Program
16 per cent have caused serious
Designated Programing Lan
trouble for the acquiring company.
For Inventory Control
guage/One
or PL/1, it is described
These figures emerged from a
in
detail
in
a System/360 manual
A new application package, de
study conducted for Bjorksten Re
released
last
month.
signed to aid wholesalers and other
search Laboratories, a scientific
The
new
programing language
distributors to control inventory
consulting organization in Madi
has
caused
much
speculation as to
costs, has been announced by
Wisconsin.
whether
it
can
become
a standard
Honeywell’s electronic data proc
programing
language
for
the entire
essing division. It has been devel
Three
signs
of
trouble
industry.
Its
appeal
here
lies
in the
oped for use with the manufac
Mergers
were
classified
as
caus
fact
that
it
is
not
primarily
oriented
turer’s Series 200 computers.
ing serious trouble if any or all of
to either business or scientific appli
Ten key variables in the inven
three
conditions
occurred:
cations, as most previous program
tory replenishment program are
1. The acquired company did
ing languages have been. It can be
considered in arriving at the most
not make a profit within three years
used for either type of application.
economical order points and order
IBM describes PL/1 as “suitable
of the merger
quantities. These include: data on
2. The acquired products or
for a broad range of applications
past demands, lead times for plac
processes had to be radically
in both areas, including real time
ing and receiving orders, item and
processing, systems programs, tele
changed in materials and/or en
vendor discount structures, pur
processing, and command control.”
gineering
chasing costs, carload and less than
12
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Direct and overhead cost allocation is just as important to the small company as
it is to its giant counterpart. But it's not enough to average costs for the entire
activity for a plantwide rate. Meaningful analyses must be based on —

DEPARTMENTAL MACHINE-HOUR RATES
IN A SMALL COMPANY
by Thomas S. Dudick
Ernst & Ernst

and
differences within the manufactur
sophisticated cost systems are
ing process; few operations are
for the most part limited to largesimple enough to permit averaging
companies whose operations are
of costs for the entire activity.
Fixed and variable costs must be
substantial enough to sustain
a

of
segregated to permit calculation
fairly complex organizational struc
breakeven points, profit/volume re
ture. For the smaller company the
problem is how to obtain meaning
lationships, and individual prod
ucts’ marginal profit contributions.
ful cost analyses without the in
Failure to observe these simple
vestment in staff and equipment
rules can lead to erroneous con
characteristic of its larger competi
clusions about the cost and hence
tor.
the profitability of products.
This task, while not impossible,
is difficult. The small company’s
cost systems must necessarily be
Cost differences
simpler than the large company’s,
The effects of failure to recog
but they must not be so oversimpli
nize
cost differences can be illus
fied as to lead to misleading results.
trated
by the case of a small metal
Allocations of direct and over
stamping
company which used
head costs must take into account
etailed record keeping

D
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three types
equipment to fabri
cate small metal parts: multislides,
punch presses, and automatics. To
estimate the overhead and direct
labor cost
production the com
pany used an average costing rate
of $5 per machine-hour. This rate
THOMAS S. DUDICK is
a consultant for Ernst &
Ernst in New York City.

Prior

to

joining

that

firm, he was associated
with

DuMont

Laborato

ries, Raytheon Corpora

tion, and Peat, Marwick,

Mitchell & Co. Mr. Dudick

Cost

Controls

tributed

for

numerous

is the author of a book,
and has con

Industry,
articles

to

professional

publications. He is a member of the National

Association of Accountants and the Budget
Executives Institute.
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Even the use of an average companywide overhead rate proved fallacious... .

was calculated by rounding the
sum of $3.32, which represented
the plantwide rate for overhead,
 the
and $1.70, which represented
hourly rate of pay for machine
operators.

Direct labor
Use of the overall rate of $1.70
for direct labor in calculating costs
per machine-hour for all three types
of equipment led to deceptive re
sults in costing the products made
on these machines.
In the case of the automatics,
which the company had perfected
through innovations of its own, no
direct labor operators at all were
required. The machines were
loaded and the necessary adjust
ments were made by the set-up
men in the department, who were
classified as overhead. Inclusion of
direct labor cost in the machine
hour rate made this department
appear to be less profitable than
the other two when its production
was costed and compared with the
competitive selling prices.
Even in the other departments
the use of an overall direct labor
rate was not justified. For certain
types of parts it was possible to
use devices which, while not com
pletely automatic, did not require
the operator’s full-time attention.
The operator then could tend two
or more machines simultaneously.
Thus, instead of $1.70 per machine
hour, the direct labor cost would
have been $.85 if the operator
tended two machines or $.57 if he
tended three.

signed after the company had re
alized its costing deficiencies. Every
small company must, of course,
make its own cost allocations on
the basis of its own judgment. This
company’s methods, however, il
lustrate the type of analysis re
quired.
The eventual allocation of over
head to the three types of equip
ment used in the metal stamping
company—and its segregation into
fixed and variable costs—are shown
in Exhibit 1 on page 15. This over
head breakdown became the basis
for determining departmental over
head rates per machine-hour. The
various categories of overhead cost
were broken down and allocated in
the following manner:

Office costs

Office salaries—Office salaries as
an overhead cost included the gen
eral manager, the office manager,
an engineer, a production control
supervisor, the purchasing agent,
and several clerks. The salaries of
the general manager, office man
ager, and a payroll clerk were dis
tributed among the three produc
tion areas on the basis of the num
ber of workers in each area. This
decision was based on the observa
tion that the distribution of these
persons’ efforts was affected by the
relative number of employees to
be supervised and serviced in the
three production centers.
The distribution of salaries
the other overhead office personnel
to the three production centers was
based on the number of product
types being produced in the three
centers. This basis appeared to be
Overhead
the most reasonable because pur
chasing, scheduling, and engineer
The use of an average plantwide
ing were affected more by number
overhead rate was equally falla
cious. To show why—and to illus
of products than by number of
trate how overhead costs might be
units produced.
allocated in a small company—let
Office expenses — Rather than
us review the way in which the
code and classify such expenses as
total overhead cost pool was as
telephone, stationery, and subscrip
https://egrove.olemiss.edu/mgmtservices/vol2/iss4/9
14


tions to periodicals by individual
category, clerical effort was mini
mized by classifying as office ex
penses all invoices other than those
representing direct and indirect
factory materials.
There was no sacrifice of control
because these invoices were so few
in number that the office manager
could review and approve each one
personally. (Travel expenses, which
were approved by the general man
ager, were also included in office
expenses.) After payment the in
voices were filed by vendor name.
Since the vendor supplying each
item or service was known, if there
was interest in a particular type of
expense, the expense could be
analyzed simply by perusing the in
voice file without the need for de
tailed coding and summarization
in sub-ledgers.
Expenses for stationery used for
payroll and personnel records were
allocated among the production
centers on the basis of the number
of workers employed since the
volume of such paperwork required
was related directly to the size of
the work force. Usage of stationery
for production records, purchasing,
and blueprint supplies, on the other
hand, was affected more by the
number of product types than by
the number of units of product;
hence, these expenses were allo
cated on this basis.
Other office expenses were simi
larly analyzed. Most of them were
allocated to the production cen
ters on the basis of products rather
than employees.
Foremen and set-up men—Each
of the three machine groups had
its own foreman, who was respon
sible for the operations of the ma
chines in his department. Thus,
each department was charged with
its foreman’s salary.
The set-up men removed the dies
from equipment after a job was run
and installed dies for the next job.
They also made the needed ad
16
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tric power consumed was used in
the operation of equipment. Dis
tribution of this cost was based on
the horsepower ratings of the mo
tors, factored by estimated hours
of usage of the various machines.
This estimate was prepared by the
electrician in the maintenance
group.
Occupancy costs—Occupancy costs
included such items as rent, heat,
fire insurance, public liability in
surance, and cleaning services.
Some part of the electric power
used might have been more cor
rectly chargeable as occupancy
cost, but this amount was felt to
be so small that, in the interests of
simplicity, it was included in the
total pool of electric power costs.
All costs classified as occupancy
were allocated on the basis of the
floor space occupied by the three
production departments.
Employee fringe benefits—Fringe
benefits included such items as the
company’s share of social security
payments, state and Federal unem
ployment insurance, hospitalization
insurance, pensions, and group in-

ing the building in good repair was
allocated to the production depart
ments on the basis of the floor
space they occupied.
Depreciation—Depreciation of the
equipment in each of the three
product centers, calculated by the
straight-line method, was deter
mined by analyzing the equipment
records and breaking them down
by type. Each production center
was charged directly with the de
preciation of its own equipment.
Supplies—The cost category of
supplies, which might more ac
curately be termed indirect ma
terials, included such indirect ma
terials used in production
ex
pendable tools, solvents used for
degreasing, cleaning rags, oil, and
repair parts used in equipment
maintenance. Since requisitions
were used to withdraw these items
from stock, a breakdown of requi
sitions from the three centers was
readily determinable. Thus, this
cost could be assigned on the basis
of actual usage by the production
departments.
Electricity—The bulk of the elec

justments in the course of each run
when the parts began to get “out
of spec.” During long runs they
occasionally had to remove dies for
sharpening or for replacement of
worn and broken punches. The
costs of the set-up men, like those
of the foremen, were identified and
charged to the department they
serviced.
Maintenance salaries — Most of
the cost classified as maintenance
salaries represented the time spent
by toolmakers in the repair and
sharpening of dies. (The portion
of their time devoted to construc
tion of new dies was not included
because such costs were generally
recovered through direct billings to
customers.) Toolmaker costs were
assigned to the production depart
ments on the basis of services ren
dered.
Maintenance costs also included
the salaries of the mechanics who
repaired the building and equip
ment. Equipment maintenance costs
were allocated on the same basis
as toolmaker costs. The portion of
maintenance costs devoted to keep

EXHIBIT I
ASSIGNMENT

Total

Multi
slides

Punch
Presses

Auto
matics

Office salaries
Office
Foremen & set-up men
Maintenance salaries
Depreciation
Occupancy costs
Supplies
Electricity
Employee fringe benefits

$20,020
7,553
10,663
14,100
12,112
6,150
3,455
1,300
12,500

8,529
2,595
4,403
7,580
5,847
1,845
1,589
650
4,500

8,383
3,251
4,034
4,180
5,330
2,768
1,194
507
6,375

3,108
1,707
2,226
2,340
935
1,537
672
143
1,625

Total Overhead

$87,853

37,538

36,022

14,293

RECAP

Fixed
Variable

Total Overhead
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OVERHEAD TO MACHINE GROUPS

FIXED AND VARIABLE COSTS

$60,066
27,787

24,164
13,374

25,105
10,917

10,797
3,496

$87,853

37,538

36,022

14,293
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hours the machines and dies were
DEPARTMENTAL OVERHEAD COSTS
used the greater the wear and tear.
Overhead
Depreciation—Depreciation costs
MachineOverhead
Per Machinewere
classified as fixed.
Hours
Cost
Hour
Supplies—The cost of indirect
Multislides
8,740
$4.29
$37,538
supplies was categorized as vari
Punch presses
10,200
36,022
3.53
Automatics
7,560
1.89
14,293
able because usage was governed
by volume of production.
26,500
Total
$3.32
$87,853
Electricity—Analysis of electricity
costs showed that one-third of the
EXHIBIT 2
electric bill, on the average, repre
sented demand charges. These
charges were fairly consistent from
month to month regardless of the
volume of production. They were
therefore classified
fixed. The
surance. These costs were allocated
plained in the following para
remainder
of
the
cost
of
electricity
graphs:
on the same basis as the costs of
was
considered
to
be
variable.
the labor on which they were in
Office salaries—As was previously
Occupancy — Occupancy costs
curred.
noted, some of the office salaries
were classified
fixed since they
were allocated to the production
did not vary with volume of pro
departments on the basis of the
Fallacy of plantwide rate
duction.
number of employees in the three
Fringe benefits—Fringe benefits
Once overhead costs had been
areas. These numbers could vary
on direct labor were considered to
allocated in the manner just de
with production. Nevertheless, all
be variable. Fringe benefits relating
scribed, with the results shown in
office salaries were considered to
to indirect labor were split between
Exhibit 1, it became obvious that
be fixed costs since a sustained in
fixed and variable in the same man
crease or decrease in overall volume
for two of the three types of equip
ner as the labor on which these
ment used in the company, over
of activity of 25 to 30 per cent
costs were incurred.
head costs per machine-hour were
would not require any increase or
decrease in office staff.
quite different from the plantwide
average rate of $3.32. This analysis,
Office expenses—Office expenses
Product cost
that varied with the number of
based on figures taken from Exhibit
Once these analyses were com
1, is shown in Exhibit 2 above.
production employees, for example,
pleted it was a simple matter to
stationery used for payroll and per
calculate product manufacturing
sonnel records, were considered to
Fixed vs. variable
costs. The method used by the
be variable costs. Those that were
metal stamping company for de
affected more by other factors than
Overhead costs were further
veloping this cost in the punch
by production, for example, sta
broken down into fixed and vari
press department is illustrated in
tionery used for production rec
able categories for use in evalu
Exhibit 4 on page 17.
ords, purchasing, and blueprint
ating the relative profitability of
Material cost was determined in
supplies, were considered to be
the various products in the line.
the conventional manner through
fixed costs. Most of the office ex
This breakdown is shown in Ex
analysis of material requirements
penses were classified as fixed
hibit 3 below.
per one thousand parts. Direct
costs.
The basis for this segregation of
labor, in the example shown, was
Foremen and set-up men — The
all the categories of costs previ
costed at one-half the hourly rate
salaries of all three production
ously discussed is described and exof $1.70; since this particular oper
foremen were considered to be
ation required only half the oper
fixed costs. Since the work volume
ator’s attention, he could tend
of the set-up men varied directly
another machine simultaneously.
with production volume, this cost
Variable overhead is shown in
was
classified
as
variable.
EXHIBIT 3
Exhibit 4 as $.54. This is based on
Maintenance salaries — The por
the hourly variable rate of $1.07
tion of maintenance costs devoted
BREAKDOWN OF OVERHEAD RATES
to
keeping
the
building
in
good
re
for
punch presses multiplied by .5
BY FIXED AND VARIABLE
hours per 1,000 pieces. The same
pair was considered to be fixed.
Total Variable Fixed
principle applies to fixed overhead,
Maintenance
of
dies
and
equip
Multislides
$4.29
1.53
2.76
i.e., .5 hours multiplied by the
ment was considered to be a vari
Punch presses
1.07
3.53
2.46
fixed overhead cost per hour
able cost since it varied directly
Automatics
1.89
.46
1.43
with production volume; the more
$2.46.
16
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Separation of fixed and
variable Services,
various Vol.
products
line because
PRODUCT COST
costs has many uses beyond prod
it evaluates products not on the
PUNCHED PRESS DEPARTMENT
uct costing. It is necessary, for ex
basis of their full cost but rather
Cost Per
ample, in the calculation of the
on the basis of how much each
1000
breakeven point — and the small
product contributes to the liquida
Materia!
.79
company’s need to know its break
tion of the fixed or committed costs
Direct labor
even point is even greater than its
that exist regardless of the type
(one operator
for two presses)
.85
larger competitor’s. The same basic
product being made.
figures used in the breakeven anal
This computation is made by
Variable overhead
(2000 pieces per
calculating the profit after deduct
ysis can be used to determine
machine-hour)
.54
ing variable costs from sales but
profitability at various volume
$2.18
before considering fixed or com
levels.
Fixed overhead
mitted costs. The percentage of
(2000 pieces per
profit before fixed cost (usually re
machine-hour)
Breakeven analysis
ferred to as marginal income) be
Total Manufacturing Cost
$3.41
Breakeven point analysis, this
comes an index of relative profit
time for a company other than our
ability. One type of such a cal
EXHIBIT
culation is demonstrated in Ex
previous example of the metal
stamping company, is illustrated in
hibit 6 on page 18.
Exhibit 5 on page 18.
Product B has the higher selling
Note in Column 1 that the $59,000
price of the two products in Ex
profit represents a return of 14.8
hibit 6. Many salesmen might
per cent on total sales. Column 2,
thereby infer that it would be more
ferent conclusions. In all the pre
which is the breakeven level, shows
advantageous to “push” the highervious analyses the method of ar
priced item. However, when the
neither profit nor loss because the
riving at financial results had been
profitability of both products is
variable costs at this level of sales
to split selling, advertising, and
plus the total fixed costs exactly
evaluated in terms of the percent
the general and administrative
age of the sales dollar left to cover
equal the sales income.
costs between the two products on
fixed costs, it becomes obvious that,
Column 3 analyzes the
the basis of sales. This seemed a
sales dollar for sales dollar, Prod
over breakeven. The “excess” sales
logical way to determine whether
uct A is the more profitable of the
are $129,670 while the variable
each product was standing on its
costs are $70,670, leaving marginal
two.
own.
income of $59,000. Inasmuch as the
Such an evaluation of relative
This approach, however, ig
fixed costs of $123,000 have al
profitability might also indicate to
nored one fact of life—that certain
ready been absorbed in the break
management that the design of the
costs of being in business were un
product or the method of manu
even sales shown in Column 2,
avoidable and could not be changed
there are no fixed costs left. The
facture should be changed in order
materially. The salesmen who sold
entire $59,000 therefore becomes
to reduce the variable costs and
the combs were the same salesmen
thus leave a greater portion of the
profit.
who took orders for the ornaments.
Since the profit of $59,000 ap
sales dollar available for fixed costs
Elimination of the ornaments from
plies to the sales above breakeven,
the line would not materially re
and profits.
duce selling costs; they would re
the return on sales may be viewed
Marginal contribution analysis
main
about the same in the aggre
not as 14.8 per cent of $400,000
can be useful in deciding whether to
gate
whether plastic ornaments
but as 45.5 per cent of the sales
abandon or retain a product. This
were
sold
or not. The same held
above breakeven. Similarly, failure
application is illustrated by the
for
advertising
and for the general
to attain breakeven sales may be
case of a plastics-product manu
and administrative expenses.
viewed as resulting in a loss of
facturer that made combs and plas
The conclusion reached as a re
45.5 cents for each dollar by which
tic ornaments. Evaluations of the
sult of the marginal contribution
sales fall short of the breakeven
financial results of the two prod
study was that the ornaments, al
ucts consistently showed the combs
point.
though showing a reported loss,
to be profitable and the ornaments
were actually recovering some of
unprofitable. The general manager’s
Marginal contribution
the selling, advertising, and gen
inclination, naturally enough, was
eral administrative costs that would
to drop the unprofitable ornaments
Separation of fixed and variable
otherwise have to be borne com
and concentrate on combs. How
costs is also useful in calculating
pletely by the combs. The tenta
ever, he agreed to hold his decision
the marginal contribution of indi
tive decision to get out of the
in abeyance pending an impartial
vidual products. The marginal con
plastic ornament business was
study.
tribution concept is useful in com
therefore abandoned.
This study produced quite difparing the relative profitability
July-August, 1965
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BREAKEVEN ANALYSIS

Sales
Variable costs
Material
Direct labor
Variable overhead

Dollars

Per Cent

$400,000

100.0%

$79,000
85,000
54,000

218,000

54.5%

Marginal income
Fixed costs
Fixed overhead

$182,000

45.5%

Pre-tax profit

$ 59,000

123,000

Breakeven point: $123,000 =

$270,330

45.5%
RECAP OF ABOVE

From
Above

Breakeven
Level

Excess Over
Breakeven

Sales
Variable costs (54.5% of sales)

(1)
$400,000
218,000

(2)
$270,330
147,330

$129,670
70,670

Marginal income
Fixed cost

$182,000
123,000

$123,000
123,000

59,000
—

Pre-tax profit
Return

Sales

59,000

—

59,000

14.8%

—

45.5%

not have the alternatives of brand
name and private brand seling. In
such cases selling at reduced prices
carries the risk that too great a
portion of the sales will be priced
at a reduction with little or no fully
priced sales to absorb the fixed
costs.
If natural control such
that
which can be exercised between
regular brand and private brand
products is lacking, all sales made
at less than full cost must be closely
monitored. One way to do this is
to code all incoming orders taken
on a reduced price basis so that
sales analyses will continuously
show the proportion of marginally
priced business. When the per
centage reaches a predetermined
level, appropriate steps can be
taken quickly to prevent excessive
losses.

EXHIBIT 5

Conclusion

EXHIBIT 6
MARGINAL CONTRIBUTION ANALYSIS

Selling price

Product A

Product B

$30.00

$35.00

7.10
1.94
3.86
1.50

$ 9.70
2.42
4.83
1.75

$14.40

$18.70

48%

53%

52%

47%

Variable Costs

Material
Direct labor
Manufacturing overhead
commissions
Total Variable Cost
% Variable Cost to Selling Price
% of Selling Price Left for Fixed
Costs and Profit

Although the marginal contribu
tion approach has much value in
product profitability analysis, a
word of caution is in order. Indis

criminate use of this technique
pricing can be disastrous.

Marginal pricing
company manufacturing a
brand name product that is fully

priced is reasonably safe in intro
ducing a private brand on a mar
ginal contribution basis. The mar
gin of safety lies in the fact that
regular brand sales can be counted
on to recover fixed costs fully,
which makes even a relatively
small contribution toward fixed
costs by the private brand “plus”
business.
Many companies, however, do

https://egrove.olemiss.edu/mgmtservices/vol2/iss4/9
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Because of the tendency of man
agement personnel in smaller com
panies to wear more than one hat,
many decisions necessarily must be
based on rule of thumb guides
rather than on factually docu
mented analyses. Such guides, used
by individuals who have good busi
ness sense, have proved their worth
time and again.
These overall guides save a com
pany many dollars of clerical ex
pense. There are times, however,
when such guides should be sub
jected to scrutiny.
One such guide is the method
used for costing products—a point
of weakness in many small com
panies. Introduction of depart
mental machine-hour rates, coupled
with a breakdown of fixed and
variable costs, provides tools that
are useful not only for measuring
the profit potential of individual
products but also for determination
of breakeven points, profit/volume
relationships, and marginal contri
bution.
The highly competitive business
climate, in which small business
finds its lot more and more diffi
cult, makes the availability and
use of such tools mandatory.
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“Real time” “on line” “time sharing”—the new phrases are
coming so rapidly that even the experts don’t always agree
what they mean. Here’s a definition of each, the need behind
it—and the implication for accountants—

THE FEASIBILITY OF
REAL TIME DATA PROCESSING
by E. Michael Shays
General Electric Company

most businessmen
realize, data processing sys
tems and routines will be revolu
tionized by the general adoption

of information systems of the time
sharing, on line-real time, total
information variety. It will not hap
pen suddenly, but rather almost
stealthily, until suddenly we rea
lize it has already happened.
This will be no minor milestone
in the history of business data proc
essing. It will be bigger than the
advent of punched cards. Indeed,
it will be our only hope to free us
from punched cards.
Today’s computers merely add
speed and economy to yesterday’s
equipment. We are still going
through the same motions that kept
clerks busy twenty years ago. The
very machine that was supposed
to solve the problem has created
new problems, new needs, new
ooner than

S

July-August,
19651965
Published
by eGrove,


volumes of paperwork. The busi
nessman, alarmed by his aware
ness that he is becoming the victim
of his own paperwork, is changing
his concept of business systems to
stress those applications that are
truly unique to computers.
This is not a revolution reserved
for giant corporations only. Infor
mation processing businesses al
ready serve numerous small organi
zations, and as large corporations
approach these systems concepts,
the information processing busi
nesses will approximate utilities, of
fering “plug-in” service to busi
nesses of all sizes.

communications and processing
network, these terms mean differ
ent things to different experts.
They are not synonyms.
In early data processing systems
the term “off line” was used to iden
tify pieces of equipment that had
been electronically disconnected
from the central processor for the
performance of a simple, slower
process such as printing checks
E. MICHAEL SHAYS

eral Electric Company in

Phoenix, Arizona, where
he

responsible for de

sign and implementation
of a

totally automated

accounts payable system
integrated with the Com

On line

Although most experts agree that
the business information system
tomorrow will be a time-shared, on
line-real time, total information

a

systems analyst for Gen

puter Department's pur

chasing operations. He was manager of ac
counts payable for that department before

undertaking

his

present

assignment.

Mr.

Shays received his B.A. degree from The
Principia College, Elsah, Illinois, in 1956.
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An on line system is not always a
from magnetic tape. On line, natur
factory tool of management, it
real time system, but a real time
ally, applied to those same pieces
must report on all aspects of the
system requires equipment with an
of equipment after they were re
business and no such “total” real
on line capability. Real time is pri
engaged and functioning with the
time information system is known.
main program. Today the term in
marily an applications concept and
Even the much applauded airline
is fraught with relativities. Basic
cludes point-of-origin devices, such
reservation “Sabre” design, though
ally, if the time delay between the
as control consoles, input key
to many a sophisticated real time
happening of information to be
boards, meters, and other instru
system, is not a “total” system for
entered and the logical response to
ments capable of sending machinemanagement. It deals primarily
that information is insignificant,
sensible signals, which are con
with its inventory of seats and not
we have a real time situation. What
nected directly to the central proc
also with costs of payroll, fuel,
constitutes a “logical response” or
essor and are used to address a
maintenance, or in-flight dinners.
an “insignificant” time delay de
program in memory or storage.
Along the entire spectrum of real
pends upon the specific application.
There is nothing especially new
time systems, there is one under
about on line equipment. Card
lying concept: In order to qualify
readers, for instance, always have
as a real time system, the input,
Real time
been on line, whereas keypunches
processing, computing, and output
At one end of the spectrum is
have not. However, the on line
of the information must meet a
the real time control system, where
equipment of our systems of the
deadline established by external
near future might be in the next
the logical response could be no
conditions. In the process control
room or the next state. The Amer
less than automatic instructions to
system the deadline is before the
ican Telegraph and Telephone
initiate corrective action. The in
steel goes off gauge. In the man
Company estimates that by 1970
significant time delay is the time
agement information system the
its revenue from communication of
necessary for the specified correc
deadline is before management is
tive action to be completed while
data from one business machine to
forced to make a hasty decision or
the process is still going on: it will
another in different cities will ex
has lost the opportunity to make
vary from a few milliseconds to
ceed its revenue from voice trans
any decision at
mission over similar long distance
several minutes, depending again
To T. B. Steel, Jr., head of the
upon the process being controlled.
lines.
information processing research
process computer at work in a
Furthermore, there is a distinc
staff at System Development Cor
hot strip steel mill is an excellent
tion between on line equipment
poration, the deadline is the quali
example of a real time control sys
and on line systems. The on line
fier. “Real time systems,” he writes,
tem. Information read into the
card reader may be connected di
“are those systems where there is a
computer by meters, sensors, and
rectly to the central processor, but
deadline externally imposed that
other input devices is processed,
it does not speak unless spoken to.
matters.” 1
calculated, compared, and trans
In effect, the computer asks it,
What “matters” to one user, he
mitted to the process machinery in
“Have you any messages?” and it
admits, may not matter to another,
the form of instructions so rapidly
responds. An on line system would
so he recommends a simple per
that the steel moving under the
have the input device reverse the
formance versus time curve to
rollers never strays off gauge.
procedure and initiate the action
establish a deadline that does mat
At the other end of the spectrum
by reporting to the computer: “I
ter. If the performance level re
is the real time information sys
have a message for you. Are you
mains constant during an initial
tem, where the logical response
ready to copy?”
lapse of time and suddenly drops
may only be summaries and con
Finally, it is the opinion of some
off rapidly, the deadline that mat
densations of information previ
systems experts that a system is
ters is that point in time when the
ously transmitted in greater detail
only on line when all point-ofperformance suddenly drops off. If,
(on a real time communications
origin or terminal devices are
on the other hand, the performance
system, perhaps) and now suitable
capable of direct two-way com
level decreases from the start,
for management use. Here the in
munication with the central proc
there is no deadline that matters
significant time delay might be
essor. In this paper, the use of the
and the system fails to qualify as
days, so long
the information
term on line may include one-way
real time.
reaches management in sufficient
input or one-way output as well
Under this approach, it is pos
time for it to make studied de
two-way communication. The
sible to establish the deadline for
cisions and issue instructions of its
only qualification for our purposes
a process control system at the
own
for corrective or alternative
is that the operator of the terminal
point in time when the process
action.
device has direct contact with the
goes out of control and off tolerprocessor or the processor has di
There is no practical example of
this type of system in operation to
rect contact with him regardless of
1 “The Fabulous World of Real-Time
the location of the terminal device.
day, because in order to be a satis
land,”
March, 1964, p. 24.
20
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Any system that processes data and reports it or stores it
as it is happening is considered here to be on real time.

ance. The system would be no
more real time if it performed
function 100 times by this deadline
than if it performed it only once;
but if it failed to meet the deadline
by one microsecond, it would not
be a true real time system.
This approach disqualifies some
systems otherwise regarded as real
time. “Sabre and its ilk are not real
time systems despite usual claims to
the contrary,” asserts Mr. Steel. His
reason is that performance begins
to drop at the start and decreases
with each passage of time so that
there is no identifiable deadline.
Who can tell, he asks, when a pas
senger will tire of waiting and go
to another airline?
For our purposes, however, we
will consider real time to have a
broader base and only borrow the
“deadline that matters” concept to
define how quickly a real time sys

tem must react and perform. In
cases where there are no dead
lines to meet, we will consider any
system that processes data and re
ports it or stores it as it is happen
ing to be on real time.

Time
The capability of a computer to
be shared by several on line fa
cilities of its complex, even though
each facility requires the operation
of its own program and is con
cerned with responses unique to
itself, is called time sharing. The
four most common features of time
sharing are that such systems are:
1. Simultaneous to the degree
that a number of people are using
the computer at the same time
2. Instantaneous to the degree
that all users receive responses
their interrogations within seconds—

in some cases, almost immediately.
3. Independent to the degree
that different services, programs,
or devices can be in use separately
or in combination during any given
period of time
4. General purpose to the de
gree that no restriction is placed
on the kind of program or applica
tion involved.
Time sharing appears to be simul
taneous to the users, but in the
strictest sense it is normally “alter
nating.” The computer actually
handles one program at a time, in
pieces, in rapid succession or cy
cles. It is true that time sharing
sacrifices some speed (at peak
periods) for the benefit of flexi
bility and convenience, but it is
also true that in most general pur
pose applications the central proc
essor is idle a great percentage of
the time while users are defining
21
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Just how total is a total information system?

problems or engaged in input/out
put operations. Time sharing makes
efficient use of this idle central
processor time by switching to
another program for the “duration.”
Time sharing is basically a pro
graming package and is accom
plished in any of several ways. In
all of these ways there is an execu
tive program or “controller” which
governs the time-sharing process.
It is the design of this executive
controller that determines which
method of time sharing is used.
One method of time sharing is
the priority interrupt system, where
the executive program “listens” for
incoming messages from the vari
ous point-of-origin devices and as
signs priorities to them based on
the source, user, or program called
up. If the executive controller is ad
dressed by a program that has a
higher priority than the one being
run on the central processor at the
time, it will interrupt that program,
store it, and run the program with
the higher priority. As soon as
the central processor is finished
with a routine and is “waiting,” the
program with the next priority will
run. It, too, may be interrupted by
a program with a higher priority,
or it may complete a routine and
resume the original program.
variation of this system is
where priorities are assigned on a
first come first served basis. When
the first program goes into buffer
or input/output operations, the sec
ond program will take up the cen
tral processor “slack.” As soon as
the first program is ready to re
sume, it will interrupt the second
and continue where it left off.
Another method of time sharing
is where the executive controller
allots a time slot or “segment se
quence” to each program. A seg
ment of each program is then proc
essed in sequence with segments
the others until the programs have
been completed. A variation
this system (for large systems only)

is where two or more programs are
handled in tandem through the use
of buffers, data channels, and large
memory units.
Time sharing is still in the ad
vanced development stage, but
many programing groups are using
it successfully today. Within the
next few years, time-sharing tech
niques will be generally known,
and it is estimated that by 1970,
“polymodular systems will be a
common mode of design. System
modules . . . will work separately
or in tandem, communicate with a
great variety of input and output
devices, and process a great many
programs simultaneously.”2
Time sharing will be a useful
tool of real time systems. It does
not necessarily follow that time
sharing is used only for real time,
but in order for a terminal on line
device to get “on the air” as neces
sary to meet that “deadline that
matters,” some system of time shar
ing will be required.

Total information
The term total information sys
tem appears to be the least elusive
of the ones discussed so far. Ac
tually, because it does seem so selfexplanatory, not many bother to
define it. Just how total is total?
What kind of information?
First, when we speak of infor
mation, we are concerning our
selves with a finished product, suit
able for use — evaluation, analysis,
planning, and so forth. Raw and
in-process data are not information.
Even the “finished goods” might be
data in one sense, just as the fin
ished goods of one producer might
be the raw material of the next. In
formation is data that needs no
further matching, comparing, cal
culating, or other processing be
2 John Diebold, “ADP—The Still-Sleep
ing Giant,” Harvard Business Review,
September-October, 1964, p. 63.
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fore being used in decision making.
The modifier, total, then, is a
little redundant. If the finished
data is ready to be used, it must
be complete data, completely proc
essed (total information).
In order to convert raw data
into finished information, we must
have available to the system a
wealth of data it can draw upon
and process; in fact, we must have
available all the data the system re
quires to come up with finished in
formation. In a real time system,
this will require a storehouse of
data on file and continually up
dated somewhere on line to the
computer. Just maintaining this
storehouse requires thoroughness in
system design; so we can conclude
that in order to get total informa
tion, we must have a total system.
Just how total is a total system?
It must be total enough to include
all the subsystems that go together
to provide the data required for
the report issued to the manager
sitting at the top of that informa
tion pyramid. In a total information
system for the general manager,
this would require almost every
conceivable transaction. In a total
information system for the manager
of finance, this would include al
most as much, but nothing unre
lated to dollars. In a total informa
tion system for the reservations
clerk of an airline, this would re
quire considerably less.
Finally, is a total system an in
tegrated system? No, and an in
tegrated system is not a total sys
tem. However, a total system would
be very cumbersome and inefficient
if it were not integrated. Data ac
quired from one source often are
used in many subsystems, and it
is obvious that there would be
much wasted motion if each sub
system dealt with the same data
without taking advantage of proc
essing accomplished by other sub
systems. Uniform coding of data
and reports is another character
Management Services
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istic of integrated systems no total
system should be without.

Advantages
Assuming that real time systems
will incorporate on line, time-shar
ing, and total information features,
we can see that there is much to be
gained by planning now toward
achieving a real time data proc
essing system.
It already has been mentioned
that time sharing makes more effi
cient use of the computer by “tak
ing up the slack” in the central
processor during input/output op
erations. A real time system makes
more efficient use of the entire sys
tem since two or more peripheral
devices may be operating at the

same time while the central proces
sor is working simultaneously on a
number of programs.
Considering the high “salaries”
we pay a high-speed printer, or a
card reader, it makes sense to keep
them busy printing, reading, and
so forth. If they were employees in
stead of machines, it would be con
sidered intolerable to let them
stand idle, waiting for work to come
down the assembly line. The econ
omies of using equipment through
time-sharing methods are obvious
and were proven at Massachusetts
Institute of Technology during a
pilot operation lasting over a year.

Another conclusion of the M.I.T.
experiment was that batch process
ing can be replaced to a great de
gree by entering data in real time.
The significance of this is even
greater than the economies just
mentioned. It is said that 20 per
cent of a program run is spent on
setup and 40 per cent more on
sorting. It seems unbelievable, but
by eliminating batch processing,
we can reduce program runs by
more than 50 per cent.
Further economies can be re
alized by eliminating the need to
convert data from raw form to
punched cards or paper tape and
then again to magnetic tape. Data
being entered in real time can by
pass the keypunch operator, the
verifier, and the mailroom. Instead,
each piece of data is transmitted
individually, directly to the com
puter, through some point-of-origin
device.
These point-of-origin devices can
be installed to perform specialized
input functions with much of the
fixed or repetitious data automati
cally programed so that the opera
tor does not have much opportunity
for error. Furthermore, each oper
ator becomes an expert on his pro
gram of input and it no longer be
comes necessary to transcribe the
data on preprinted formats for the
sole benefit of a keypunch opera
tor. The input is either transmitted

as a by-product of some other proc
ess or is entered from the unpre
pared data at hand.
With data being entered at the
source as it happens, the real time
system reduces repetitious record
ing, makes it available to all sub
systems needing it, and reduces the
errors of conflicting reports that
come from varying coding or inter
pretations, unsynchronized timing,
and overhandling. The result is that
all sections now work with the
same information and can tie their
decisions to those of other func
tions.
Reducing the number of times
information is entered into the
computer or the number of times
a document is handled gives greater
simplicity to the whole administra
tive process and greater integration
and mechanization to the whole
clerical process, externally as well
internally.
Of course, economies and effi
ciencies are noble justifications for
real time, but management would
gladly pay for the principal benefit
of real time, which is improved
timeliness of information. The in
formation processing cycle can be
designed to fit the needs of the de
partment and not vice versa. The
information will be what manage
ment wants, not what it can get.
The result is that management
can know about trends, exceptions,

Real time accounting systems can be designed to give the accountant
the controls he needs without swamping him with volumes of reports.
July-August, 1965
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be more Systems,
properlyand
called
“ob Vol.in2 [1965],
tandemNo.
with
the9 input but only
time to initiate the corrective action
stacles,” since once the system is on
responds if the main processor
calculated to meet the business
the air and working correctly, the
should falter. Without this protec
plan. Furthermore, management
disadvantages vanish. They have
tion, valuable input data could be
will be able to interrogate the com
been met — or circumvented.
lost forever.

puter and receive special reports
of
One disadvantage is cost: initial
Error checks in real time also
vital interest at that time, because
cost of on line equipment; cost of
must be devised to screen out hu
real time deals with a storehouse
programing; cost of testing. There
man errors,
well
machine er
of easily accessible data, continu
is no doubt that an initial outlay
rors, during input. To screen out
for equipment required in a real
ally updated.
errors may require additional pro
To the accountant, a real time
time complex will be considerable,
graming, or it may require screen
system has very welcome benefits.
yet in the long run real time should
ing units at each point-of-origin
With data entering the computer
earn its keep with the savings and
device.
added benefits previously described.
they are generated, there is less
Finally, real time processing with
The cost of programing a real
cause for the last-minute panics of
various on line interrogators will
time system also will be substan
month-end, year-end, or inventory
require security checks to prevent
closing. Budgets and forecasts can
tial, but as real time systems come
the unauthorized input of false
be monitored much more closely,
more into general use, programing
data, the unauthorized output of
and special reports for audit and
patterns will appear and parts of
confidential data, and other tam
analysis are available with little
earlier programs can be re-used in
pering. These checks also may be
later systems.
extra effort.
in the form of programing instruc
There is a significant opportunity
Similarly, the cost of testing a
tions or in screening units at the
with real time accounting to rev
real time system is more a detri
terminal devices.
olutionize accounting routines, pro
ment to getting started than a dis
An auditor with little experience
cedures, and even principles. Why
advantage of operating. There is no
in systems design or programing
are hundreds of man-hours spent
doubt that a real time system re
may feel that the above problems
on accruing and reversing, on com
quires more testing and higher
are continuing disadvantages. An
puting overheads, on allocating
tolerances, but these are not con
auditor with more optimism may
fixed costs? Under a real time ac
tinuing costs.
consider them only obstacles. None
counting system, there is a good
A cost that may well be a con
of them, however, really stands
chance that the reasons for many
tinuing one, however, is the cost of
the way of getting a real time sys
age-old practices may be no longer
training and keeping higher-skilled
tem up and operating. The key
valid, may no longer be required
personnel, for a more sophisticated
obstacle to real time implementa
stepping stones to the real end
system will require a more sophis
tion is management.
product. A real time accounting
ticated operating staff. There will
“Most managements,” writes John
system can be designed to give an
be some routines that will be
Diebold, “are . . . improperly pre
accountant the controls, the safe
simple a child could perform them,
pared for ADP to a degree that is
guards, the analyses, the estimates
and this is one of the advantageous
alarming.”3 Managers picture the
he needs without loading him up
features of real time, but there also
computer
the natural evolution
with volumes of interim working
will be many more routines that
of some business machine in the
papers and reports.
will require the man and the ma
back room of the accounting de
chine to be tightly coupled.
With visions of on line input/
partment, and they are hesitant to
output operations going on in of
The cost of file protection under
show any interest in what the com
fices and on the factory floor, feed
the means now available must also
puter can or is trying to do, lest
ing data into a time-shared com
be acknowledged. It should not be
they get typecast
bookkeepers.
plex in real time, it is not difficult
necessary to maintain the volumes
As a result, there is “not enough
for the imagination to dictate chap
of paperwork now being packed in
fresh thinking, and too much reli
ters of advantages for real time
storage boxes, yet the susceptibility
ance on canned approaches.”
data processing. However, it is not
of a disk file to sudden destruction
There is a fundamentally wrong
is disturbing, to say the least.
our purpose to delve into fantasy.
approach often taken by manage
The now fantastic inevitably will
For a real time system to func
ment in designing computer in
tion correctly, the hardware in use
become the all too everyday —
formation systems. Most companies
but not before we master the con
must have a high degree of reli
look at an information system as a
ability. Down time, even for rou
cepts nearer at hand.
by-product of other administrative
tine preventative maintenance, must
and clerical systems. The designers
be kept to a minimum. In some
work with the clerks, not with the
Obstacles
cases, the nature of the program or
managers. Moreover, the designers
There are also disadvantages to a
application may be such as to war
real time system. Actually, they
rant back-up equipment that works
3 Ibid, p. 64.
Management Services
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duction for use in similar systems.
real time system. There are many
are not even equipped to work
The most effective input device
of these devices on the market to
with managers, since they have
bypasses the human element. Me
seldom had any exposure to man
day, and every year several more
ters, counters, and clocks can feed
are announced.
agement problems and neither rec
data into a computer with a high
Real time accounting systems,
ognize nor understand them.
degree of reliability without the
however, like process control sys
More serious and more specific,
help of the people involved in the
however, is “management’s reluc
tems, should be tailor-made to fit
process being measured or counted.
tance to accept the new concept
the businesses they monitor and/or
The problem is that these kinds of
management by exception. This is
control. General purpose input de
devices are very limited in the in
usually reflected in its passively re
vices leave too much room for
formation
they can collect.
fusing to define the plans and/or
individual “expression” and give
Perhaps
the best input device for
parameters for routine judgments,
too much opportunity for human
most applications is the one that
and in asking for proof of every
error. It would be far better to de
requires some degree of human
computer program step via volumi
sign one- or two-function input
cooperation but has been rendered
devices for each different type
nous print-outs. To complicate the
“idiot proof” by the following tech
input data than to install expensive
situation further, management many
niques: The device is designed to
multipurpose units in places where
times refuses to rigidly define its
perform two functions. The first
there is no intention ever to feed
information requirements, because
function is the transmitting of
the computer more than one type
it fears the unknown — this elec
variable data, which is keyed by an
of information.
tronic monster — and has not estab
operator at the station. The second
This isn’t to say that Teletype or
lished an atmosphere in which to
function is the transmitting of fixed
other full-keyboard units should
develop some confidence in or un
data, which is wired into the unit
not be put on line in a real time
derstanding of capabilities and lim
and is keyed by the insertion of the
system. Some devices such
these
itations.” 4
variable data. A third function
will be absolutely essential. But it
Management consent to and ap
might be the screening of the vari
also is true that most of the effec
proval of a system is not enough.
able data through a grid for “rea
tive real time applications started
The system designer must obtain
sonableness.
”
out
with
input
devices
that
were
management involvement. Man
Next,
the
variable
data is grouped
custom-made
for
that
purpose.
agers should reflect upon the grow
into
logical
blocks,
so
that the oper
Then,
as
the
application
proved
it
ing reality that information tech
ator
only
has
to
hit
one or two
self to be effective, some of these
nology is the main route to top
keys to record whole phrases or
devices were put into general pro
level line or staff responsibility and
get to know something about “the
electronic monster,” which, inci
dentally, is here to stay. Systems
designers should get closer to man
agers and become sensitive to their
needs and problems. In fact, some
systems designers should be re
cruited from the ranks of manage
ment itself. Before a real time sys
tem can succeed, management must
have confidence in it.

Input devices
One of the difficulties in estab
lishing a real time system is de
termining the input devices to be
used. The tendency is to use gen
eral purpose or multi-application
devices, since they are available at
reasonable prices and can be used
for most of the input needs of a
4 Jefferry Keller and Gordon T. Shahin,
Input and Output Problems in EDP
Systems,” in T. G. Horti (ed.), Ideas for
Management, Systems and Procedures As
sociation, Ann Arbor, Mich., 1961, p. 253.
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system. Effective organization
the files may well be the next. Con
ventional organization on a func
tion by function basis creates bulky
files, reduces the space available
of
for other data, and is exceptionally
complicated to correlate. What is
needed is a single file of data, or
ganized around the data instead of
the function.
Integrated Data Store (IDS) is
a new technique of organizing
business data that has brought real
time accounting years closer
reality. Developed by General Elec
tric, it has eliminated the intricate
cross-referencing chore required in
The "chaining" feature, made up of all information about a par
conventional file organization to
ticular function, is the fundamental structuring tool of IDS.
show interaction among functions
of data. With it, a programer can
build a single, consolidated, inter
related file of data automatically
linked together into functional
chains.
condensed
to
twenty
or
even
forty
conditions of data. Each key, in
buttons, but even in these cases
The chaining feature is the fun
effect, represents one “alternate”
most of the data to be transmitted
damental structuring tool of IDS.
piece of fixed data which is pre
will not require complex keyboard
Chains, made up of all the infor
wired in the device. In some cases,
equipment. It may be enough to
mation about a particular function,
the variable data could be inserted
have an electric typewriter, ca
must contain one key element and
by coded slugs.
pable of transmitting only, or it
can contain any number of quali
An example of this type of in
may be desirable also to have an
fied elements. A key element of one
put device would be a time-card
instruction panel, with warning
chain may be a detail of one
clock that reads an employee’s pay
lights such as “Error,” “Wait,”
more other chains, but all the in
number from a pre-coded card or
“Ready,” etc.
formation is packed into a single
slug and feeds that number with
file. This method of file organiza
the time and date to the computer.
tion gives faster implementation,
By adding five or ten buttons
Storage
programing, maintenance, and proc
the clock, the employee also could
Obviously, all these data col
essing. It will make the disk storage
record which of the five to ten
lected on line are not going to
unit the hub of a real time account
projects or shop orders in his area
generate reports, ledgers, and anal
ing system.
constituted his major effort during
yses immediately. Most of the data
the preceding period.
will be accumulated, stored, and
Similarly, if material transfer
Output
updated in a file, always ready to
tickets were normally written to re
be
used
the
instant
a
specific
pro
cord the transfer of raw material
The potential of this vast wealth
gram is called into action. Since
(now assembled) to a finished
of updated and accessible data is
these data probably will be used in
goods area, a terminal device with
not in voluminous print-outs for
a number of ways for many re
twenty buttons representing the
management to file away for later
ports, they must be available in file
twenty possible transactions in that
reference. Reporting information
for all the functions that might be
area could be installed. Each but
in a real time system is a highly
required of them. Furthermore, in
ton would be a pre-wired program,
precise form of communication. Al
a real time situation — even in just
crediting the correct raw and inthough ledgers and catalogs may
an on line situation — sequential
process accounts with the standard
be correct and finely documented
filing and access are clearly out of
cost of material in the assembly
statements, they seldom are suc
the question. Real time requires
and debiting finished goods for the
cinct or precise answers to what
random access storage — vast quan
same.
the user wants to know. He still
tities of it.
Of course, there will be many
must search the reports for his
The size of the random access
applications of on line collection
answers, and even then he often
unit may well be the first factor
data where the possible input al
is required to perform some addi
limiting the scope of a real time
ternatives could not possibly be
tional process in order to extract
26
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2, No.
4, July-August
issue] synchronization of data
any real meaning from the
reports. Services,
real
time
data
processing 1965
sys [wholeProper
The bulk of real time reports
tem produces more than informa
accumulation with information re
should be exception or discrepancy
tion reports. Material can be or
porting is a special design con
reports. Shipments received against
dered, checks made out, billing
sideration of real time data proc
printed up, or bills of lading
illegal purchase orders or for un
essing. Although some categories
ordered quantities, invoices that
drafted — all as a result of the data
of data must be collected regu
A are becoming “overdue,” expense
collected and the basic design of
larly and reported frequently, other
accounts that are exceeding budget,
the system. Some of these may re
categories are not worth the extra
quire a combination of circum
employees who fail to “time in” for
cost and effort to update as often.
work — all these details are im
stances to be met; others may re
Yet when a user attempts to mix
portant and should appear in ex
quire a specific passage of time or
both categories of data for a third
ception or discrepancy reports as
an arrival of a certain date before
purpose, synchronization becomes
action will be initiated. In the lat
soon as they are known. They
important.
should not be buried in reams of
ter case, commands to the central
Imaginative coding of data also
fan-folded statistics. In effect, a
processor will come from a real
is important in real time. With all
real time report answers the speci
time clock.
the cross-functional applications of
Similarly, programs and sub
fic question: “Where are the prob
data, special attention is required
routines run within the circuitry of
lems now?”
to keep the codes from becoming
Real time reports also are ca
the computer may be activated by
more complex and cumbersome
pable of answering specific in
the entrance of new data or may be
than the data they are supposed
quiries such as: “What is the bal
activated by the real time clock.
to catalog.
ance of account number 856 as of
Charging an expense center for the
the end of business yesterday?” or
purchase of shop and office sup
Documentation
“What is our net profit as of an
plies can only come from the new
data that the materials have been
Finally, proper documentation of
hour ago?” With this capability,
it no longer is necessary to store
received. Charging that expense
information collected and proc
essed is a prime design considera
great volumes of data in some
center for depreciation will come
tion in real time accounting. His
room down the hall. All the infor
after the passage of a fixed period
torical records are required for
mation in those “directories” is now
of time. In designing his real time
legal, tax, and other audit purposes,
“on call” in the computer.
system, the systems analyst must
On call reporting of information
yet if it were not for these, the
consider the activating factor
information on call in the computer
is both an input and an output
each transaction and make allow
operation. The computer must be
ances for those which are based
itself would be all management
would need to operate the busi
interrogated, and the information
solely or largely upon elapsed time.
ness. Preserving an audit trail of
must be extracted, compiled, and
The sequence and/or frequency
all transactions, keeping it simple,
transmitted. The equipment that
of each of these calculations also
making it easily re-traceable, and
performs this two-way service
must be considered in order to
still avoiding the generation of
should be tailored to fit the specific
keep the flow of information from
great masses of printed detail is
application and needs. The gen
getting ahead of itself. If depreci
the greatest challenge to the sys
eral manager might only require a
ation or amortization were only
tems designer, the accountant, and
calculated weekly, but certain cost
small console with a dozen pre
the auditor alike. The computer’s
wired subroutines under an array
analyses were required more fre
influence on accounting will be
of buttons and a ticker tape for his
quently, the conclusions reached
most significant in this area if
answer. The manager of general
would not always be consistent.
this challenge is ever met — and it
Also deceptively subtle would be
accounts may require a Teletype
the comparison of two related re
and a high-speed printer.
must be.
Perhaps the auditor’s chief con
ports, supposedly representative of
Equipment used for discrepancy
cern about the audit trail in a real
or exception reporting may not
the business situation
of the
time system is that most of it is
have to be two-way. A simple out
same point in time because they
on
magnetic tape or disks and as
were
each
taken
off
the
computer
put device may be all that is
such
is invisible, needs to be “trans
needed to alert an expediter or
in real time minutes apart. If one
lated,
” and can be erased or altered
clerk that his or her services are
report included data being fed into
without
a trace. Actually, “the fact
needed at “location A.” A console
the computer each hour and the
that records are not visible is a
other report was based on data col
in the manager’s office showing the
psychological, rather than a prac
lected weekly, comparison and co
latest “count” of unanswered calls
tical, handicap. . . . The problem is
analyses would be invalid, even
or alerts in each discrepancy cate
not that the records are invisible
though each report might be a cor
gory may be all he needs to shift
but rather that the auditor is de
rect and timely statement for its
his people around in order to keep
pendent upon the computer room
on top of the job.
own purposes.
July-August, 1965
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staff for translating the coded tape

into a printed format.”5
The auditor cannot be sure, un
less he is thoroughly familiar with
system design, programing, and
computer operations, that the coded
tape being translated upon his re
quest is not a dummy reel set up
for his benefit or that the console
operator isn’t altering the program
as it is being run. This is what
makes auditors naturally suspicious
of real time in accounting.
Suspicion of the unknown is al
ways a transitory condition, how
ever. The auditor soon will become
familiar with the computer, and in
stead of having grave doubts about
it or the people controlling it he
will find he is using it to make his
own work more meaningful. In
stead of feeling inadequate he then
can exercise a natural dominion.
In addition to learning more him
self about the computer, the audi
5 T. W. McRae, Impact of Computers,
John Wiley and Sons, Ltd., New York,
1964, p. 165.

tor should add to his staff an as
sistant who is thoroughly familiar
with the programing and operation
of computers, an assistant whose
main base of operations is the com
puter room itself. If the auditor is
selected from among those ac
countants who have a command of
all aspects of accounting, he should
at least have an assistant who has
an equal command of all aspects
of programing and computer oper
ations. In real time auditing, the
two talents go hand in hand.
With such technical knowledge
on his staff, the auditor is able to
obtain information from the com
puter that he might not even be
able to get under conventional ac
counting systems. He can program
special audits at will, visit the com
puter room frequently and under
stand what is taking place, and
establish a number of routine audit
programs for regular examination.
The first of these routine programs
should be a slave console log of
all operations being manually en
tered from the main console. The
slave console log would be pro
duced by a typewriter or other
printer, locked away in the audi
tor’s room, and should be checked
daily for unusual programs or
manipulations.
In a real time system, exception

https://egrove.olemiss.edu/mgmtservices/vol2/iss4/9

reporting can be carried directly to
the auditor to identify potential
problem areas for attention. Un
usually large variances from bud
get, forecast, last year, last month,
even the last entry in certain cases
could automatically key an audit
program into operation. In addi
tion, audit programs could be
keyed by any unusual activity by
any input station, operator code, or
function. For instance, all entries
that were inordinately large or
small for the type of entry or any
series of “normal” entries that
showed an unusually light or heavy
activity could automatically start
an audit of that area.
The exception audit program,
operating within parameters estab
lished by the audit staff, could be
extremely effective in catching er
rors as well
in discouraging
gross cases of deceit. More subtle
attempts at defalcation, however,
might not come within the param
eters of the exception audit. To
supplement this program, then, the
audit staff can implement a third
routine audit, where the param
eters are established by the com
puter itself. Such a program is
called the random audit.
The random audit, based on sta
tistical sampling, performs a thor
ough audit of certain functions se
Management Services
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Instead
lected on the basis of: Management
a random Services,
lives will
changed
by real1965
time[whole
Vol. be
2, No.
4, July-August
issue]of a batch number for each
journal entry input, there would be
sampling formula produced by the
is not that keen. The inevitable
a code giving the date and hour of
computer and not known to any
frustrations and setbacks will have
entry. Since the date and hour of
of the programers or operators. This
an adverse effect on those who
entry are dependent upon the real
has a tremendous psychological
cannot afford to be patient, and
time clock, accounting immediately
impact upon would-be deceivers
the systems designers will have to
has a basis for synchronizing all
and also gives the auditor another
resell these people as well as sell
journal entries and establishing a
useful check against errors.
the skeptics on each new advance
cutoff, or closing trial balance.
In addition to complete audit
as it is made.
Each input entry message could
routines, there are a number of
A centralized computer opera
be preceded by an operational pro
simple audit checks that can be
tion should be established, but ingram wired into the point-of-origin
made by the system itself when ac
put/output operations should be
device, instructing the computer
cepting input. The most common
come decentralized. That is, each
what to do with the data that fol
of these are the parity check to en
user should be responsible for his
low. A similar operational program
sure against a missing bit; the
own input and gradually start pre
could precede the interrogation for
validity check to ensure against an
paring machine-sensible documents
a trial balance. This program would
illegal code (for the entire system
directly at the source of data gen
instruct the computer to calculate
or for the single input station); and
eration. At first, this input could be
and book all the fixed transactions
the logic check to ensure against
batched and sent to the computer
absurdity (such
a clerk’s record
that are based on elapsed time,
via the mailroom, but eventually
such
depreciation, amortization,
ing the receipt of 200,000 connect
it should be transmitted to the
ing pins at $35.50 each instead of
fixed accruals, and so forth.
computer via an on line point-of$35.50 per thousand).
With a real time system function
origin device. Even this input could
When the auditor attains pro
be submitted in batches initially,
ing on Integrated Data Store, ac
ficiency in computer operations, a
but ultimately it should be trans
cruals present no problem. Instead
real time accounting system no
of charging expense and inventory
mitted as prepared.
longer stands as a threat to the
with all disbursements and accru
The object here is to decrease
control and safeguarding of com
ing what is left, the real time sys
user dependence on the keypunch
pany assets and we will then find
tem should record all liabilities the
pool by establishing direct contact
that the distinction between on
moment it is known that they have
with the computer. It would be
line process computers and data
been incurred. The exception would
better to demonstrate an on line
processing computers will fade.6
be equipment rentals, utilities, and
capability through one-way trans
other monthly services, which
mission to the computer first, be
would be accrued whenever the
fore attempting two-way interroga
Precautions
computer was instructed to com
tion and answer. Once on line and
pute a trial balance. In both cases,
time-sharing concepts become a
There is little doubt that those
however, the accrual would never
working reality, an effort should be
who have a real time data process
be reversed (unless it was made in
made to establish a real time situ
ing system running smoothly by
error); but the payment would be
ation in some trial area where the
1970 will have one because they
chained to the specific liability and
“deadline that matters,” if there is
started long before then in a step
charged to the accrual. Any dif
one, is not critical. There may be
by step maneuver from conven
ference between actual and esti
no immediate value to having this
tional data processing to on line,
mate (in the case of expense), or
trial area functioning in real time,
to time sharing, to real time, and
between actual and standard (in
but the experience gained will be
finally to total information. Each
the case of inventory), would be
invaluable when bringing more
system will follow its own route
cleared to the proper expense or
critical areas into real time.
to success,
it would not be cor
variance
account when the pay
The
first
step
to
implementation,
rect to say that there is only one
ment
was
made.
then,
is
to
attempt
to
get
all
sources
practical plan for implementation,
of
input
on
line
in
a
time-sharing
Once
the
computer is able to
but there are some precautions that
supply
a
trial
balance in real time,
system.
Batching
of
data
still
could
will be commonly observed by all
it
also
can
supply
the net profit
be
used
in
certain
cases,
but
the
those who succeed.
figure
as
of
any
moment
in time,
object would be to have the com
The first precaution is not to at
and
the
system
designer
is
ready
for
puter receive data as it is gener
tempt to accomplish the changethe
second
major
step
to
imple
ated. In a real time accounting
over from conventional to real time
mentation: measuring these trial
system, every input station would
data processing overnight. The state
balances against budget or some
be one journal entry and would be
of the art is not that far advanced,
other standard and issuing ex
restricted
to the type of input it
and the receptivity of those whose
ception reports as the exception
could enter and the kind of ac
occurs.
counts it could book amounts to.
6 Diebold, op. cit., p. 63.
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Even though payback period does not measure the
profitability of proposed capital investments, it
is still the favorite method of evaluating them. The
author proposes an improved standard —

THE DISCOUNTED PAYBACK PERIOD
by Alfred Rappaport
Tulane University

of the most striking dis
value of money. Although the use
parities between theory and
of discounted cash flow techniques
practice in management today liesis increasing in American industry,
in the field of capital budgeting.
it continues to be the exception
The literature of capital budgeting
rather than the rule.
 of
abounds with “sound” methods
Payback period remains the most
measuring the economic value of
popular method of evaluating capi
proposed capital expenditures. Al
tal projects. Despite almost unani
most all of them are methods that
mous agreement by the theorists
give due consideration to the time
that payback has little value in
measuring profitability, it is the
ALFRED
RAPPAPORT,
only financial measure used in capi
Ph.D., CPA, is assistant
tal expenditure evaluation in many
professor of accounting
at Tulane
University's
companies.1 Even the large cor
School of Business Ad
porations
that employ discounted
ministration and is a
cash flow analysis often retain pay
management consultant
for Ernst & Ernst in New
back period as an additional
Orleans. Dr. Rappaport
All this suggests that payback
is a member of the
may
have some real advantages
American
Institute
of CPAs, the National
Association of Accountants, the American Ac
capital investment analysis. The
counting Association, and the Ohio Society of
purposes of this article are to
CPAs. He is the author of numerous articles
analyze the reasons for its popu
published in professional journals.

O
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larity and, assuming that this popu
larity will continue, to propose an
improved concept of payback per
iod, i.e., the discounted payback
period.

Payback shortcomings
The payback period measures
the length of time it will take
pected cash proceeds generated by
an investment to equal the initial
cash outlay required to make the
investment. For example, if a new
machine costs $75,000 and is ex
pected to produce operating sav
ings of $15,000 annually, it has a
payback period of five years. If the
expected cash flows vary from year
to year, then PB is determined by
adding the expected proceeds for
each year until the sum equals the
Management Services
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: Management
2, No. 4, July-August
1965 [whole
issue]
2. ItVol.
is relatively
easy to under
nature
of future outcomes. Uncer
initial cash outlay. In any
case, the Services,
stand. This advantage may be ex
shorter the PB the more desirable
tainty thus influences businessmen
the project is assumed to be.
pected to decline in importance as
to sacrifice some profitability in
executives gain familiarity with the
favor of projects that offer pros
The principal objection to the
so-called scientific approaches to
pects of an early return of invest
payback period method is its fail
decision making.
ment outlay. Payback period does
ure to measure profitability. Simply
emphasize the liquidity aspect of
measuring how long it will take to
3. Under certain conditions the
the investment decision. Accord
payback reciprocal can serve as a
recover the initial investment out
ing to an executive of a major oil
reasonable approximation of a
lay contributes little to gauging the
company, “With the passage of
earning power of a project. Be
project’s time-adjusted rate of re
time, there are increasing possi
turn. However, these conditions are
cause payback period analysis ig
bilities of obsolescence in product
so limited (projects must have
nores differences in the timing of
design or equipment, of deviations
relatively long economic lives—at
cash flows, it fails to recognize the
from the original estimates of in
least twice the payback period—
difference between the present and
come and operating costs, and of
and fairly stable earnings2) that
the future value of money. Because
changes in competitive conditions.
use
of
the
payback
period
recip
it ignores all proceeds after the
Payout
figures are useful measures
rocal
to
measure
project
profit
payback life, it does not allow for
of
risk,
because they show the
ability
should
be
highly
selective.
the possible advantages of a proj
length
of
time for which the or
Probably its most advantageous ap
ect with a longer economic
iginal
capital
investment is exposed
plication is
a means of quickly
Using payback period as the sole
to
these
hazards.
”4
eliminating from consideration proj
criterion may well lead to an un
ects that obviously do not meet
These last two reasons for pay
due emphasis on liquidity at the
predetermined discounted profit
back period’s popularity carry
expense of profitability. By way of
ability standards.
considerable weight. The business
illustration, consider two mutually
man’s necessary preoccupation with
exclusive projects, P1 and P2. Each
4. Some businessmen believe that
time risks and liquidity
well as
projecting cash flows more than a
requires an initial investment out
with profitability indicates that
few years into the future involves
lay of $100,000. P1, with expected
some refinement of the payback
too much uncertainty to incorpo
annual cash proceeds of $25,000
period criterion may in fact serve
rate in a useful measure of project
for the duration of its five-year eco
a useful role in capital investment
acceptability. As Neil W. Chambernomic life, has a payback period
decision making. However, even as
lain explains, “The primary diffi
of four years. P2 is expected to gen
an index of liquidity and time risk,
culty is that estimation of income
erate annual cash proceeds of
the conventional calculation of the
receipts beyond a three- to five$20,000 for ten years; hence, its
payback period has serious short
year period strikes most managers
payback period is five years. The
as too problematical to be mean
comings. As a means of overcoming
payback period criterion points to
ingful. Whether competing prod
these limitations, an alternative
the selection of P1, but, in fact,
ucts will have ruled this one off
concept of payback period is pro
whether one applies the unadjusted
the
market,
whether
technological
posed,
namely, the discounted pay
or the time-adjusted (discounted
advances
will
have
stripped
this
back
period.
cash flow) rate of return criterion,
process of its present advantages,
P2 is the more profitable invest
whether consumer tastes will sus
ment. Even if we were to suggest
Opportunity investment rate
tain the present price structure,
that the economic life of P1 is four
whether intensified competition
The conventional payback period
years rather than five years, the
will have shaved profit margins,
measures the length of time it will
payback period criterion would still
whether a geographical shift in
favor P1 despite the fact that P1
take to recover the absolute invest
markets will undermine a present
ment outlay. While such a measure
would then yield no return or a
entrenched position — these and
ment may have great intuitive sig
negative return on a time value
other unknowns make the pro
nificance to the capital investment
basis.
cedure of giving specific values to
decision maker, it neither considers
such considerations not only specu
the costs a company must incur to
Reasons for popularity
lative but a little foolish to many
obtain and sustain capital nor the
managements ”3
Why, then, does payback period
existence of alternative investment
5. Risk-conscious businessmen
opportunities. In the language of
continue to be so widely used as
capital budgeting, the conventional
a measure of acceptability for cap
probably have stronger liquidity
preferences than economists gen
payback ignores the company’s
ital projects? The following reasons
“cost of capital.”
erally acknowledge. Strong liquid
appear to be the principal ones:
ity preferences, like reluctance to
In the context of capital budget
1. It is easy to calculate. This
engage in longer-term projections,
ing, the cost of capital is generally
reduces the cost of the capital in
find their basis in the uncertain
regarded as the minimum rate of
vestment evaluation program.
July-August, 1965
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Calculation
of Discounted
PaybackSystems,
Period and
"Profitability
(1)

(2)

(3)

(4)

(5)

(6)

Incremental
Cash Flow

Present Value
of$l Discounted
at 15%

Present Value
of Incremental
Cash Flow
= (2) x (3)

Cumulative
Present Value
of Incremental
Cash Flow

Percent Investment
Recovery = (5)÷(1)

t1

$20,000

$ .8696

$17,392

$ 17,392

17.39

t2

30,000

.7561

22,683

40,075

40.08

t3

50,000

.6575

32,875

72,950

72.95

t4

30,000

.5718

17,154

90,104

90.10

t5

20,000

.4972

9,944

100,048

100.05

t6

10,000

.4323

4,323

104,371

104.37

t7

10,000

.3759

3,759

108,130

108.13

Period
(year)

Investment
Outlay

t0

$100,000

Discounted
Payback
Date

Profit
ability
Index

*cash flows received at end of period

EXHIBIT I

return for accepting projects. Let
consider two distinct cost-ofcapital rates — the borrowing rate
and the lending rate. Horngren dis
tinguishes between the two as fol
 —
lows: “. . . the ‘borrowing’ rate
the weighted-average rate that a
company must pay for long-run
capital. This is an indicator of the
overall minimum return that the
company must earn if the stock
holder’s rate of return is going
be maintained. It is stockholderoriented inasmuch as it is deter
mined by market prices, which in
turn are influenced by the investor’s
opportunities. The lending rate is
basically an opportunity-cost con
cept; it is the rate that can be
earned on alternative investments
having a like degree of risk. It is
the investment rate, which varies
with risk, that should be used for
purposes of discounting future cash
flow to the present. . . .”5
While these two rates are often
used interchangeably in the litera
ture, each serves a distinct purpose.
The borrowing rate is properly em
ployed in measuring the expected
cost of new capital. The lending
rate, on the other hand, is the ap
propriate rate for discounting fu
ture cash flows to the present. This
is particularly true when the lend

ing rate exceeds the borrowing
rate. From a purely economic
standpoint, a management would
be hard pressed to justify the
authorization of projects within the
company when greater returns on
“like-risk” equity investments out
side the company are available. A
company using the borrowing rate
as the minimum return when the
lending rate is significantly higher
probably will find its shareholders
shifting to the same higher-yielding
equity investments whose rates
return the company should be using
as a minimum standard for its own
capital projects. The lending rate
or, as it will be referred to here
after, the “opportunity investment
rate” is the appropriate rate for dis
counting cash flows.6

Discounted payback period
Let
now relate the “oppor
tunity investment rate” notion to
payback period measurement. The
conventional payback period cal
culation clearly fails to consider a
company’s cost of capital. To con
tend that the conventionally mea
sured payback date is the break
even date for a given project is
tantamount to suggesting that capi
tal is obtainable without cost. A

32

more reasonable approach is sug
gested by the discounted payback
period criterion.
The discounted payback period
is the length of time it takes a
project’s incremental cash flows dis
counted at the “opportunity invest
ment rate” to accumulate to in
vestment outlay. Only at the end of
this period is the breakeven claim
one with economic substance, for
this is the length of time it takes
project proceeds (reinvested at the
“opportunity investment rate”) to
accumulate to a sum equal to the
investment outlay compounded at
the “opportunity investment rate”
over the same period. Then, and
only then, has the project broken
even with respect to alternative
investment opportunities of like de
gree of risk. The technique of cal
culating discounted payback period
and its significance as a measure of
time risk and liquidity can be best
demonstrated by means of an il
lustration.

Example
Consider a contemplated project
with a required initial outlay of
$100,000 and forecasted incremen
tal cash flows during its estimated
seven years
economic life as folManagement

https://egrove.olemiss.edu/mgmtservices/vol2/iss4/9
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Comparison of Compounded Values of $100,000 Invested at "Opportunity Investment
Rate" vs. Project's Incremental Cash Flows Reinvested at "Opportunity Investment Rate"*

(1)

(2)

Period

Investment
outlay

Incremental
Cash Flow

t0

$100,000

(3)
$100,000 Invested
in Project
yielding 15%

(4)
Incremental
Cash Flows
Reinvested at 15%

$100,000

$20,000

115,000

$ 20,000

t

30,000

132,250

53,000

t3

50,000

152,087

110,950

t4

30,000

174,900

t1

157,592

Discounted
Payback Date

t5

20,000

201,135

t6

10,000

231,305

241,415

t7

10,000

266,000

287,627

201,230

*cash flows received at end of period

EXHIBIT 2

lows: $20,000; $30,000; $50,000;
$30,000; $20,000; $10,000; and $10,respectively. Within the frame
work of the conventional payback
period calculation, the decision

maker may well conclude that the
initial investment will be recovered
in three years and that at that point
the firm has achieved a breakeven
position. This is, of course, a grossly
misleading notion, since it is based
on the false premise that there are
no alternative, productive uses for
the invested capital.

Calculation
Assume that the company con
sidering this project perceives its
“opportunity investment rate” to be
15 per cent. Thus, for the project
under consideration 15 per cent is
the minimum acceptable rate of
return and the relevant rate for dis
counting incremental cash flows.
The discounted payback period
calculation is presented in Exhibit
1 on page 32. Note that the dis
counted payback period for the
project under consideration is five
years,
contrasted with three
years under the conventionally cal
culated payback period. Note
that at the end of three years the
company will have recovered only

73 per cent of its original invest
ment, not 100 per cent as suggested
by the conventional payback cal
culation.
The discounted payback period
may be viewed alternatively as the
length of time it takes for a proj
ect’s incremental cash flows rein
vested at the “opportunity interest
rate” to accumulate to a sum equal
to the investment outlay com
pounded at the same rate and over
the same period. This approach
the discounted payback period
calculation7 is illustrated in Exhi
bit 2 above. Note that the com
pounded project cash flows (Col
umn 4) do not begin to exceed
the compounded initial investment
(Column 3) until the end of the
fifth year. At that point they are
$201,230 and $201,135, respectively.
Thus, we see that identical an
swers are gained from these two
methods
calculating discounted
payback period.

Advantages
The advantages of replacing the
conventional payback measurement
with the discounted payback period
criterion are compelling. The prin
cipal ones are as follows:
1. Discounted payback period

represents a significantly improved
criterion for the measurement
project time risk, i.e., the length
of time for which the original capi
tal investment is exposed to eco
nomic hazards, because it recog
nizes the productivity of capital
and consequently the time value
money.
It is important to emphasize, how
ever, that the discounted payback
period is not a substitute for profit
ability measurements. Clearly, or
ganizations that now employ only
the conventional payback for evalu
ating investment acceptability can
only stand to improve the basis for
their decisions. Nevertheless, the
proper role for the discounted pay
back period analysis is as a supple
ment to profitability measurements.
In this case it might be used as a
measure of relative time risk.
2. The discounted payback mea
surement allows management to
compare the rate of a project’s dis
counted (at “opportunity invest
ment rate”) cash flows with its own
subjective time preferences for
“accept or reject” decisions.
Assume, for example, that for a
given class of investments manage
ment establishes 15 per cent as the
minimum acceptable rate of return,
i.e., 15 per cent is the “opportunity
33
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"Discounted Payback Profile"
ect will better the minimum stan
Standard versus Specific Project
dards by comfortable but identical
margins. Which project should be
Discounted payback line ("Opportunity investment rate" — 15%)
selected? The “discounted payback
profile” criterion may be instru

mental in resolving this question.
The “profiles” for the hypothetical
projects under consideration are as
follows: Project —20%, 50%, 75%,
90%, 100%; Project B-0%, 0%, 10%,
30%, 100%. While both projects have
identical net present values and
discounted payback periods, Proj
ect A can be expected to promote
greater liquidity while reducing the
magnitude of the time risk. Nonfinancial factors excluded, the se
lection of Project A in preference
to Project B is indisputable.
The “discounted payback pro
file” is a simple yet effective means
of dealing with the liquidity or
time preference problem. The need
for such a tool is clearly indicated
in Chamberlain’s succinct state
ment regarding the role of manage
ment time preferences in capital
investment analysis, “A project
Periods (years)
which gives rise to small returns
Legend:
in the near future, building up
Standard "profile"
very substantially in the more dis
"profile" for specific project under consideration
tant future, is discounted at the
same objective rate as one which
EXHIBIT 3
may return larger sums in the near
term and virtually nothing later.
If their present value is the same,
outlay at the end of each year, re
investment rate.” In addition, man
or if their flows discount to the
spectively. Note also in Exhibit 3
agement requires a discounted pay
same rate, they are viewed as
that the project illustrated in this
back period not exceeding five
equally preferable. From the point
paper has an acceptable 17%, 40%,
years. Consider a given project that
of view of most businessmen, how
73%,
90%,
and
100%
“
profile
”
(see
exceeds the minimum rate of re
ever, there would in fact be a
Exhibit
1,
Column
6,
for
the
source
turn by only a marginal rate and
clear-cut preference for the second
of these percentages). It is accept
has a discounted payback period of
investment, which yielded its cash
able because at the end of each
just under the maximum acceptable
returns more quickly. This is not
year its cumulative capital recovery
of five years. Management remains
because they fail out of ignorance
rate exceeds management’s stan
undecided regarding the desirabil
to give adequate consideration to
dard.
ity of investing in this project. The
the future, but because their own
The “discounted payback profile”
discounted payback data provide
subjective time preference—based
may also be a useful supplemental
management with yet another cri
on the uncertainty and riskiness of
criterion for deciding between two
terion that may be useful in in
the future — leads them to that re
or more mutually exclusive pro
fluencing the ultimate decision —
sult. The economist may question
posals. Consider, for example, two
“the discounted payback profile.”
their judgment, but only in the
projects under consideration, only
Managerial time preferences may
same way he might question con
one of which can be undertaken.
be represented by a minimum ac
sumer tastes. He would be on
Each project is expected to attain
ceptable “discounted payback pro
sounder ground in accepting their
the 15 per cent minimum accept
file” illustrated in Exhibit 3 above.
time preference and building it
able rate of return and maximum
Note that in this example cumu
into his formulations.8
five-year discounted payback stan
lative discounted cash flows are
dards. In fact, according to the
3. The discounted payback cri
required to be at least 10%, 30%,
best available forecasts, each proj
terion is consistent with discounted
70%, 80%, and 100% of investment
34
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cash flow profitability
measure Services,
opportunity
sense
or that the1965
dis [whole
ematical
: Management
Vol. 2, No.
4, July-August
issue] derivation of this approach
ments, whereas the conventional
counted payback period for this
to calculating excess present value
payback is not. The two principal
project is just under five years.
is available from the author.]
variations of the discounted cash
Companies currently employing the
flow method, discounted rate of re
present value approach can cal
Summary
 the
turn and present value, reflect
culate the discounted payback pe
time value of money, as does the
riod
well as the "profile” with
Despite the fact that the con
discounted payback period. Use of
little or no extra effort, and con
ventional payback criterion is not
the conventional payback in con
sequently, can use all three criteria
a measure of profitability, it re
junction with one of the discounted
to produce a financial plan that
mains the most commonly em
cash flow variations results in in
balances profitability, liquidity, and
ployed financial measure of proj
consistent criteria. The integration
time risk.
ect acceptability. Its popularity is
of these two criteria in a single in
Organizations wishing to inte
mainly attributable to its simplicity,
vestment decision is tantamount to
grate their investment planning and
to the belief among some business
denying while simultaneously up
men that it is futile to project cash
cash forecasting activities may pre
holding the time value of money.
fer the second method of calculat
flows beyond three or four years,
ing discounted payback as illus
and, finally, to the strong liquidity
4. Discounted payback can eas
ily be integrated with discounted
trated in Exhibit 2. In this case, the
preferences of many businessmen.
“profitability index” can be easily
Liquidity and time risk, as well
cash flow profitability measure
calculated from the data present. If
as profitability, are important fac
ments, particularly the present
Column 3 exceeds Column 4, the
tors to be incorporated into invest
value approach. In brief, the pres
ment decisions. The conventional
ent value method involves selecting
project yields less than the "oppor
payback, however, does not yield a
tunity investment rate” and is
a minimum acceptable rate of re
meaningful, reliable measurement
turn, i.e., the "opportunity invest
therefore unacceptable. If the proj
ment rate,” and discounting both
of time risk. Its failure can be
ect is acceptable, the excess of
traced to the fact that it ignores
Column 4 terminal value ($287,investment outlays and incremental
alternative investment opportuni
cash flows to the present. If the
627) over Column 3 terminal value
ties of the firm and, consequently,
present value of incremental cash
($266,000), discounted to the pres
the time value of money. This re
flows exceeds the present value of
ent at the "opportunity investment
sults in an underestimate of a proj
investment outlays, then the project
rate,” will yield an amount equal to
is rated as potentially acceptable.
ect’s time risk, i.e., the length of
the excess of the present value of
Under the present value approach
time for which the original capital
project cash flow over required in
some companies compute the "prof
investment is exposed to economic
vestment outlay. This calculation
itability index” for each project as
is summarized in Exhibit 4 below.
hazards.
The discounted payback criterion
a measure of relative profitability
[For those readers who are inter
among competing projects. The
overcomes this basic failure and is
ested, a demonstration of the math
"profitability index” is simply the
ratio of the present value of incre
mental cash flows to the present
EXHIBIT 4
value of the required investment
outlay.9
Profitability Index Calculation
(Alternative Method)
The hypothetical project pre
sented in Exhibit 1 makes the re
lationship between discounted pay
Terminal value of incremental cash flows reinvested at
back and the present value ap
"opportunity investment rate" (15%)
$287,627
proach very evident. In fact, the
Terminal value of required investment amount ($100,000)
reader will now note that Exhibit 1
invested at "opportunity investment rate" (15%)
266,000
is actually an illustration of the
21,627
present value approach and its
Present value of $1
received at the end of 7 years
logical by-product, the discounted
and discounted at 15%
.3759
payback period measurement. The
Excess present value
8,130
first six figures in Column 6 repre
sent intermediate measures of capi
"Profitability index" = Required investment + Excess present value
tal recovery and the final figure,
Required investment
108.13, the project’s "profitability
— 100,000 + 8130
index.” The intermediate measure
100,000
ment at the end of the fifth year,
100.05, indicates that at that point
= 108.13
the project has broken even in the
July-August, 1965
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a greatly improved measurement of
vestment decisions. Beyond its
ment. Because it is so demonstrably
project time risk. The calculation
measurement virtues, the discount
superior to the conventional pay
of the discounted payback period
ed payback period can be gained at
back criterion, I believe it should
also yields a “profile” from which
bargain prices for it is an informa
become a widely — and profitably
management can incorporate its
tional by-product of discounted
— applied tool in capital invest
subjective time preferences into in
cash flow profitability measure
ment analysis.
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hi the last issue this author presented the case for basing the
structure of the corporate information system on the ‘single
information flow' philosophy of data processing. Now he
how to go about designing such a system.

BASIC CONCEPTS FOR DESIGNING
A FUNDAMENTAL INFORMATION SYSTEM
by A. F. Moravec
General Dynamics Corporation

the systems analyst is beset by
a corporate data sys
continual pressures to get the sys
tem is still a primitive process.
tem
operating. Meanwhile, policy
Although the computer has revolu
changes
and personnel rotation are
tionized data systems in the past
playing
havoc with the systems
decade, there has been no corre
planning.
sponding revolution in the pro
In general, four major problems
cedures for installing and operating
handicap present-day systems anal
them. The rationale for determin
ysis: (1) a large workload, (2) a
ing what data to analyze and how
long span of elapsed time, (3) a
to go about it and the basic tech
lack of explicit directions both for
niques for interviewing, document
conducting the study and for using
ing, flow charting, and analyzing
the results, and (4) the lack
have changed little since the ad
a technique to control changes
vent of the computer. Indeed, they
the data system throughout
life.
have not changed greatly since the
These problems are far from
nineteenth century.
being solved. Some new techniques,
The large size, complexity, and
however, offer promise of alleviat
variety of modern data systems
ing some of them. Data network
cause continuing difficulties for the
analysis, which incorporates a
systems analyst. Two to eight years,
method of using the electronic data
depending on the scope of the ap
processor to prepare many of the
plication, can elapse from the ini
systems analyses automatically, re
tiation of a data systems study to
duces the total workload and the
implementation. During this period

A

nalyzing
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time span from inception of a study
through the preliminary phase.
Source input/output analysis facili
tates development of the essential
information that each functional
group within the company needs to
operate efficiently. Simulation per
mits study of the operation of the
information system in the form of
a model.
This article describes these tech
niques and explains how they can
ADOLPH F. MORAVEC
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be applied to the design of an in
formation system, specifically a socalled fundamental information sys
tem based on the “single informa
tion flow” concept of data proc
essing.

Information systems
An information system may be
defined as the procedures, method
ologies, organization, software, and
hardware elements needed to in
sert and retrieve selected data as
required for operating and manag
ing a company. In this article no
distinction is made between socalled management information sys
tems and other kinds of information
systems. The term is used to include
all specific data required to con
duct the business of the company
regardless of whether the data are
classified as operating, manage
ment, accounting, or any other kind
of data.
In many companies the informa
tion systems are systems by cour
tesy only. In the early days of
computer technology the compo
nents or subsystems approach pre
vailed. An integrated business sys
tem was thought to exist when
pieces of information were intro
duced into the information flow and
perpetuated there with a minimum
of manual intervention. Mechaniza
tion of existing operations — or of
data for specific random jobs — re
sulted in a multiplicity of rela
tively static systems put together
on a piecemeal basis.
Now there is a growing recog
nition that the interactions and in
terdependencies among components
of a system are more important
than the components themselves.
Managements are beginning to re
alize that the information system
must be integrated lest data proc
essing become a giant papermill so
complex in structure that it is im
possible to control.
As Richard E. Sprague has
pointed out,1 fundamental eco

1 Richard E. Sprague, Electronic Busi
ness Systems, The Ronald Press Com
pany, New York, 1962.

nomic and system pressures are
fostering a management desire for
clean and uncomplicated informa
tion systems. Economic pressures
include the need for functional and
geographic integration of data and
the pressure for sharing of com
puter equipment by users. System
pressures, based on the desirability
of carrying the processing of data
to the user and in other ways mak
ing service to him more rapid and
more meaningful, include the de
sire to mechanize data at the source;
the need to solve the problems of
sharing time on computers that
operate on a batch processing basis;
and the attractiveness of incorpo
rating on line-real time data proc
essing with current feedback of
information to assist management
in its decision making function.
These pressures do not operate
on every company with equal force,
of course. The organization that is
considering the design of a new in
formation system should first con
sider the following questions:
1. How satisfied are people
throughout the organization with
the existing input and output of in
formation?
2. Have the most recent impor
tant changes in data processing op
erations — manual or computer —
been fully “digested”
yet?
3. Have major new technical im
provements in systems hardware
and software recently become avail
able?
4. Are operating management
personnel receptive to new and im
portant changes in the future?
5. Does the organization have
designers with the skill and experi
ence needed to develop a new in
formation system?
6. Are the probable time sched
ules for such a project satisfactory?
7. Are financial budgets ade
quate?
8. Does the potential payoff jus
tify the effort? Cost and benefit
elements of both the present and
the proposed system should be
analyzed and compared. Exhibit 1
on page 39 lists the payoff elements
normally considered.
If the design of a new informa
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tion system seems worthwhile, the
next question is, “What kind of in
formation system?” As an earlier
article in this magazine pointed
out,2 two alternative concepts are
being proposed by data processing
specialists today. They are the
“total” information system, based
on the “total systems” approach,
and the “fundamental” information
system, based on the “single in
formation flow” philosophy.
The total information system, a
logical extension of the present
subsystems approach, is an attempt
to unite all existing information sub
systems in the company into a sin
gle integrated system. The intent
is to include all data for all the
needs of all levels of management
and operations. Each piece of data
is entered in each information sub
system that may need it, with mul
tiple records of similar data as a
result.
The fundamental information sys
tem, on the other hand, is limited
to data considered absolutely es
sential to the operation of the
company. Other data needed for
one reason or another by specific
user groups are recorded and proc
essed outside the fundamental in
formation system. The fundamental
data themselves are recorded only
once and stored in a central loca
tion.
These two systems are compared
in Exhibit 2 on page 40. Since the
author considers the single infor
mation flow concept the most
promising route to simple and ef
ficient data processing, the re
mainder of this article will be con
cerned with the design of a funda
mental information system.

Design principles
The following generalizations rep
resent principles3 that should be
2 A. F. Moravec, “Basic Concepts for
Planning Advanced EDP Systems,” Man
agement Services, May-June, 1965,
p. 52.
3 R. J. Chambers, The Role of Informa
tion Systems in Decision Making,” Man
agement Technology, Vol. 4, No. 1, June,
1964.
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kept in mind when designing the
organization and the development
3. It should be capable of “dy
information system:
of the judgment of its agents alike
namic self-reprograming,” i.e., able
• An information system is a sys
depend on this feedback.
to reprogram itself to meet the ever
tem for supplying information to
• Since both the capacity and
changing demands of the company.
users who must take coordinated
the time available for observation
(This is a part of the single in
action. If effective communication
are limited, an information system
formation flow concept and its de
is to take place, the language used
must provide a formal record to
sign.)
guard against misinterpretation of
must be such that response will be
identified by all members of the
past experiences. The records of
Systems analysis
organization. If action is to be co
an organization are its memory.
ordinated, the information system
Therefore, all records and com
To analyze the interaction of
cannot be treated as a group of
munications at any time serve not
functions and departments using
independent subsystems.
only their immediate function but
today’s methods of operation and
also the function of memory.
• The information system must
then to design the optimum sys
• The information system must
tem for mechanization using tomor
remove all doubt about data, that
be regarded
a continuously de
row’s methods is a complex task
is, the system must be so reliable
veloping instrument, in much the
involving complex human factors.
that the user will depend upon it
same way as an organization is
rather than upon his own observa
completely new method of ana
constantly developing.
tions. For example, information will
lyzing systems and describing in
formation requirements is needed.
fail to evoke response (decisions)
• It is a matter of experience
Such a method should fulfill two
relevant to the pursuit of its ends
that information processing is done
requirements:
if it is found by receivers to be
according to habitual modes far
inconsistent with their own direct
more commonly than according to
observations. In this case the sys
deliberate assessment of the user’s
EXHIBIT I
tem which produces the informa
requirements.
tion will serve to increase rather
SYSTEM PAYOFF
than to reduce doubt; it will cloud
Requirements
rather than clarify issues confront
SYSTEM COSTS
For the fundamental information
ing decision makers.
Hardware:
system to do its job properly, it
• There is a point at which the
Basic processor
must meet these requirements:
marginal cost of differentiation of
Storage devices
Peripheral equipment
1. It must provide all the data
information and comprehensive
Communication equipment
essential to the operation of the
ness of information exceeds the
Input/output devices
company. These data should in
marginal utility of information to
Equipment maintenance
clude both planning data and per
the receiver, i.e., an individual’s
Total
formance data. Performance data
capacity for making sound judg
Operating Expenses:
must measure both planned and
ments about a complex situation
Program maintenance
may be seriously impaired by sup
present status and must indicate
Equipment operators
plying him with a lot of information
the probable future impact. Cost
Media preparers (key punchers)
Data collectors
and financial data should be com
which he believes would be rele
Data control & correction
pared with budget or target dol
vant but whose influence on the
Utilities
lars; operational schedules should
situation is not clear to him.
Cards, paper, etc.
be compared with planned com
Total
• Thus, the information system
pletions; technical quality assur
is an abstracting system. Its justi
Development Costs:
ance data should be compared with
fication lies in the reduction of the
Hiring & training of programers &
established standards.
information available to the in
analysts
Salaries
formation that is relevant to ac
2. The system must be respon
Disruption of normal operations
tion. But abstraction should not be
sive to management needs. This
Retraining displaced personnel
carried to the point where differ
responsiveness can be obtained by
Total
ences in the significance of data
“designing in” the flexibility and
adaptability needed to re-allocate
are obscured.
SYSTEM BENEFITS
resources as required. By means of
• An information system is a de
Decreased Operating Costs:
Fewer people
computer simulations of manage
vice for continually bringing under
Less inventory
ment decision making requirements,
notice new facts and new knowl
Fewer penalties for late payment or
for example, the type and fre
edge. It must provide not only the
delivery
Lower transportation or purchasing costs
quency of changes in programs and
premises of decisions but also a
Fewer shortages to interrupt production
resource allocations can be tested,
feedback so that decisions may be
Better scheduling of production
and likely condition boundaries can
reaffirmed or abandoned in favor
Better service (internal-external)
be established.
of others. The development of an
July-August,
19651965
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CONCEPT COMPARISON BETWEEN "TOTAL" AND "FUNDAMENTAL" INFORMATION SYSTEMS
“PRESENT EDP EVOLUTION"

"AN ENLIGHTENED APPROACH"

SINGLE INFORMATION FLOW CONCEPT

TOTAL SYSTEMS CONCEPT

THE LONG WAY AROUND

FOUNDATION FOR:
"Total" Information System
1. Includes all basic interacting and interrelating data in attain
able subsystems.
It attempts to satisfy all data requirements for all
of
management and for all operating needs.
3. All required or desired data will be included in the informa

2.

2.

tion data reservoir.
It is envisioned that
data reservoir or data bank will cer
tainly be the larger of the two.
5. Record lengths will be smaller but the system will include
multiple records of similar data.
■6 . Because of tradition and the desire to use what one already
developed, this kind of an information system will be dif
ficult to construct. Many obstacles including complex data in
tegration and handling will have to be hurdled.
FOUNDATION FOR:
"Fundamental" Information System
1. Includes only "essential" or "fundamental" data required to

3.

4.

4.
5.
6.

effectively operate the firm as a complete entity.
It satisfies only the
data needs of the firm to accom
plish its mission and provides the "selective" feedback in
formation necessary for management decisions at
proper
level and station.
"Nonessential" or "secondary" classed data desired by some
operation or by some level of management will be processed
off line by peripheral equipment and will not be included in
the primary information data reservoir. (Until full conversion,
most "secondary" type data will be processed in their present
fashion as subsystems.)
It is envisioned that this data reservoir or data bank will be
the smaller of the two.
Record lengths will
long and many, but only single records
will prevail.
Since this system involves a completely new development ap
proach, ties with the previous EDP environment are severed
making this the most direct and hence the shortest path to
the target of optimum data processing.

EXHIBIT 2

EXHIBIT 3

ESSENTIAL DATA SINGLE RECORD LAYOUT - EXAMPLE
A PORTION OF SINGLE RECORD

MANUFACTURING

PART/
MATERIAL
DESC'PT

1+2

REQUIREMENTS
PROD. SPARES

3
20

4

OTHER

5-6-7-8
1

INVENTORY STATUS

ON ORDER
TOTAL

25

TOTAL
P.O.'s

10
15

TOTAL
RECEIPTS

11
5

BAL
ON
ORDER

12
10

CUMULATIVE ISSUES
UN-PLAN | TOTAL
PLAN

13
3

14-15 16-17

-

3

ON
HAND

18
2

NET
STATUS
FINANCE

19
-1)

REPORTS GENERATED:
FINANCIAL COMMITMENT
REPORT_ _ _ _ _ _

REQM'TS (UNITS) OR COST (DOLLARS)

TO COMPLETE BY CONTRACT/PROJECT

10-11-12
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9-12-13-18

PROJECT USAGE UNITS
DOLLARS

9-10-13-14-15-16-17-18
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Two new systems analysis techniques are available ....

Two new systems analysis tech
niques are available that meet these
requirements. They are data net
work analysis — for the synthesis
phase of the systems study — and
source input/output analysis — for
the information-gathering phase.
Data network analysis4 is illus
trated in Exhibit 3 on page 40, Ex
hibit 4 on page 42, and Exhibit 5
on page 43. With this technique,
data storage points in the system
are analyzed and converted to
single records as indicated in Ex
hibit 3; each record’s characteris
tics, the activity in and out, and the
data elements it contains are de
tailed.
With this method of analysis,
the analyst prepares a flow chart
of “event chains” and activities
rather than of documents. In this
way he can trace the flow of data
and actions throughout a data net
work as they are created and as

they respond to events instead of
trying to categorize them into
arbitrary segments of an informa
tion system under such nebulous
labels as “applications.” Exhibit 4
shows a simple data network; Ex
hibit 5 shows the same data net
work in conjunction with a com
puter communication network. One
advantage of this technique is that
the computer can be programed to
prepare much of the initial sys
tems analysis and documentation
automatically.5
This data network methodology
provides a visual representation of
data and action dependency and
interdependency, time sequencing
of both data and action, load and
volume analysis for communication
and equipment purposes, and, as a
by-product, automation of analysis
and documentation. Using the com
puter to prepare systems analyses
automatically — although it does
not relieve the systems analyst of
any of his usual analysis and de
sign responsibilities — speeds up
the preliminary analysis phase of
the study and at the same time
makes possible a more thorough
analysis than can be prepared with
present methods.
Determining records and data
characteristics, volumes, relation
ships, and data storage needs gives
the analyst a sound basis for design
of a new data system. In addition,
the data network analysis tech
nique permits the tracing of data
and their highly intricate chain re
actions throughout the structure of
the organization; in the process,
user demand and users’ effects on
each other can be measured.
Because of the complexity of the
task of defining a fundamental in
formation system that crosses de

4 Arthur D. Hall, A Methodology for
Systems Engineering, D. Van Nostrand
Company, Inc., Princeton, New Jersey,
1962.

5 With some modifications, this tech
nique is similar to Autosate, an auto
mated data systems
technique
developed by the Rand Corporation.

1. For understandability and
workability, the method should pre
sent the system in the form of a
network in order to permit visual
display of data dependencies and
interactions, in order to pinpoint
communication requirements (vol
umes, load, frequencies, stations,
and the like), and in order to facili
tate mathematical treatment (net
work theory, traffic or queueing
theory, linear programing, PERT/
Time/Cost, and the like).
2. The principle of data feed
back must be incorporated in order
to ensure the availability of those
data required for management de
cision making and also to provide
a basic structure for decision mak
ing simulation programs.

Data network analysis

July-August,
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partment lines and includes many
functions, data network analysis
should be preceded by source in
put/output analysis.6 Assuming the
systems designer has postulated
that all information to be inserted
into or withdrawn from the system
by each point of origin (source)
will be stored centrally and will be
available on a real time basis
needed, the procedure for con
ducting input/output analysis is as
follows:

Source input/output
• The characteristics (functions,
departmental mission) of each
point of origin are identified. The
true source of information gener
ated at each point of origin (sta
tion) and the information required
by each are described in detail.
• The information that must be
held in central storage to satisfy
all operating and management re
quirements is specified in detail.
For management-type information
a set of decision rules based on the
objectives, policies, and procedures
of the organization is inserted into
central storage.
• For communication purposes,
the message formats and lengths
for transmission to and from each
point-of-origin central point are de
fined. In addition, the information
volumes, i.e., the number of mes
sages per hour for each hour and
for each point of origin, are esti
mated.
• The sum total of all informa
tion generated, stored, and proc
essed for each point of origin and
each communication channel and
for the central computer location is
computed.
6 Gregory and Van Hom, Automated
Data Processing Systems — Principles and
Procedures, 2d ed., Wadsworth Pub
lishing Company, Inc., Belmont, Cali
fornia, 1963.
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These data are then placed on a
by a system and its associated se
source input/output analysis. The
network for the synthesis phase of
second phase, that of preliminary
quence of events are reproduced
the systems study.
in the computer, that is, the com
design, includes merging and syn
The basic steps in designing the
thesis of the information gathered
puter is made to act like the sys
information system may be sum
tem being studied. These simula
in the first phase, preparation of a
marized as follows:
tion programs are usually referred
composite data network analysis,
1. Determine management’s needs
to
“models” since they are repre
complete initial design of the over
to monitor the enterprise as a whole.
sentations of the real system.
all system, and design and testing
2. Design the fundamental in
At the same time another group,
of a workable automated system.
formation flow, indicating the rela
The final phase, final design, con
composed of systems analysts, is re
tionships among the major func
sponsible for preparing an informa
sists of complete initial design of
tions and data, for example, engi
tion system based upon review and
system details, selection of equip
neering, manufacturing, procure
ment configuration, and preparation
analysis of present operations, sub
ment, marketing, and finance.
systems, and data flows. Using the
of a plan for implementation of the
3. Develop in detail the “essen
source input/output systems analy
information system.
tial” information that each func
sis approach, they determine and
tion requires to operate efficiently.
define “essential” data and second
Investigation phase
4. Determine each function’s
ary data, review present subsys
data and action requirements and
The initial investigation—the first
tem applications, prepare a net
each function’s dependence upon
phase — calls for a simultaneous
work indicating data dependencies
other functions’ actions and/or in
two-pronged attack. One group,
and interactions, design a single
formation.
composed of operations analysts, is
record layout and data flow proc
responsible for preparing an infor
Administratively, the plan for con
essing scheme, prepare preliminary
ducting the systems study breaks
mation system model with a result
conversion specifications, prepare a
ant computer simulation model.
down into three time phases. The
data and communication network
first phase, investigation, consists of
This process is illustrated in Ex
flow, and prepare and assemble
construction and testing of a simu
hibit 6 on page 44.
documentation.
lation model of the system and of
Simulation is a technique where
Both groups must operate under

EXHIBIT 4

DATA NETWORK -- EXAMPLE
PART/MATERIAL
NUMBER - DESCRIPTION - SPECIFICATIONS - PRICE


ADVANTAGE
ESSENTIAL DATA & DATA
DEPENDENCE SHOWN

DATA INTERFACE AND
INTERACTION REVEALED

NETWORK TECHNIQUE AND
THEORY UTILIZED
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pletely from scratch. Modeling
the same systems objectives, goals,
needed data by the user? That is,
techniques have already been de
and criteria. These are established
how long will these data be re
veloped, programed, and tested by
early in the study and revised
quired?
various commercial and govern
required. Examples follow:
• Do outputs result in the re
mental organizations. As a result,
quired coordinated action?
various state-of-the-art modeling
• Does the cost difference for
Objectives
“disciplines” are available for use
data exceed the marginal utility of
by the operations analysts. These
• Determine management’s needs
the information to the user?
include such networking techniques
to monitor the whole enterprise.
• Does the system provide for
for both data and communications
• Provide for single-transaction
selective data feedback for opera
as PERT/Time/Cost-Performance
and complete processing of “essen
tional needs and management de
methods; such operations research
tial” data and complete single rec
cisions?
techniques
traffic analysis, queue
ords and data storage.
ing theory, linear programing, and
Modeling techniques
the like; decision table techniques;
Capabilities
and business simulators and gam
The operations analysts are re
ing techniques such as the Uni
• Include planning and perform
sponsible for preparing an opti
versity of California’s business
mum information system based up
ance data within single records of
game, the General Purpose Simu
essential data.
on the analyses of the total require
lator, SIMPAC, SIMSCRIPT, and
• Provide for timely responsive
ments of the organization. Their
the like. Many of these manage
ness to dynamic management needs,
output is a network simulation
ment science techniques have been
model with computer programs.
including self-reprograming abili
described at some length in pre
The
model
and
programs
are
then
ties.
vious
issues of Management Serv
tested by management to assure
ices
.
their practicability and manage
Criteria
Use of these more or less stan
ment’s understanding and accept
• Does the system automatically
dard tools will substantially reduce
ance of them.
the time required for systems deprovide for dependency tests of
This effort need not start com

EXHIBIT 5

COMMUNICATION & DATA NETWORK

EXAMPLE

PART/MATERIAL NUMBER - DESCRIPTION - SPECIFICATIONS - PRICE
ENGR.
CONTROL

PART
releases

STATION

TOTAL
REQM'TS.
COMP.

PROD. REQM'TS ADDED

PROD.
CONTROL

TUS

1

RELEASE

TOTAL

PURCH.
CONTROL

PLAN
ISSUES

TOTAL
ISSUES

CUM
ISSUES

PART MAT L

COMPARE

MAT'L.
REQ'MTS

RROD CONTROL

BAL. ON
ORDER
COMP

RELEASED

MAT L.
CONTROL

UNPLAN
ISSUES

DATA
FEEDBACK

STATION
INV. ON
HAND

STATUS

STATION

PURCH CONTROL

COMM. INFOR

•

DATA FREQUENCY

•

DATA VOLUME

•

RESP. & STATION

•

DATA SEQUENCE

•

DATA TIMING

COMMUNICATION
MONITOR

ADVANTAGES
• ESSENTIAL data & DATA
DEPENDENCIES SHOWN
• DATA INTERFACE AND
INTERACTION REVEALED

SINGLE
RECORD
DATA
RESERVOIR

COMPUTER

• NETWORK TECHNIQUES AND
THEORY UTILIZED
• DATA FEEDBACK REQM'TS
DETERMINED
• DATA RESPONSIBILITY AND
STATION SHOWN
• COMM. REQM'TS DETERMINED
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PLAN FOR DESIGNING

INFORMATION SYSTEM

OPERATIONAL ANALYSIS EFFORT
PHASE I
"INVESTIGATION"

GROUND RULES

OPERATIONAL ANALYSIS GRP

Objectives
Capabilities
Criteria

Model Construction
Model Network
puter Simulation

SYSTEMS GROUP

Source Input- Output
Analysis
Data Flow
Analysis Documentation

TECHNICAL SUPPORT WITHIN PRESENT
STATE-OF-THE-ART

TASK
• CONSTRUCT AN ALGORITHM AND MODEL
AT AN OPTIMUM SYSTEM
• PREPARE A DATA NETWORK FLOW OF THE
MODEL
• PREPARE A COMPUTER SIMULATION PROGRAM
OF THE MODEL
• WITH THE SIMULATOR CONDUCT MANAGE
MENT TESTING AT THE WORKING MODEL TO
GAIN USER UNDERSTANDING AND
ACCEPTANCE

• DEVELOPED AND PROGRAMMED NETWORKING
TECHNIQUES (PERTlME/COST/PERFORMANCE
— NETWORK COMMUNICATION METHODS
AND MATHEMATICS)
•
AND TESTED OPERATIONAL RESEARCH
TECHNIQUES (TRAFFIC AND QUEUEING LINEAR PROGRAMMING — ETC.)
• DECISION TABLE TECHNIQUES AS AN AID TO
DIRECT PROGRAMMING
• AVAILABLE SIMULATORS FOR DIRECT
(THE GENERAL PURPOSE SIMULATOR, THE
SIMPAC SIMULATOR, THE SIMSCRIPT SIMU
LATOR)
• ON THE SHELF BUSINESS GAMING PROGRAMS
(THE "A" GAME, UNIVERSITY OF CALIFORNIA)

EXHIBIT 6

sign and thus decrease its cost.
With their aid the task becomes an
applied science rather than a re
search and development project.
The significant part of the effort
will be to determine the funda
mental requirements of the par
ticular organization and its man
agement’s essential decision-mak
ing requirements and then to fit
these requirements or parameters
within the appropriate “disciplines.”
Meanwhile the systems analysts
have the mission of preparing, as
an output, a network reflecting
present mechanized data depen
dencies, data interactions, and data
flow and of defining “essential” and
“secondary” data. The use of source
input/output analysis and data net
work analysis will greatly aid them
in this effort — and will speed their
work.
When both groups have com
AN

pleted their assigned tasks, their
next step is to unite their efforts to
produce the initial data network or
preliminary information system.
The operations analysts will at
tempt to adhere to their stream
lined model while the systems ana
lysts will attempt to utilize, insofar
as is possible, the “best aspects” of
the installed applications and sub
systems that are currently in op
eration.
This preliminary design will be
reviewed, analyzed, and modified
as necessary. Then a second-cut
data network, reflecting the antici
pated equipment configuration and
required equipment capabilities,
will be produced in the final de
sign phase. All three phases of the
plan for systems design are illus
trated in Exhibit 7 on the opposite
page.
A fundamental information sys
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tem, designed with the aid of these
new systems techniques, should go
a long way toward solving the
problem of the information ex
plosion. Present-day data proces
sing systems are pouring forth more
information than anyone can ever
hope to assimilate under present
circumstances. The ability to gen
erate information has outrun the
ability to comprehend it.
Existing information subsystems
and
application-oriented
tech
niques are not organized so as to
permit effective study of the busi
ness complex in proper depth.
Hence, it is nearly impossible to
arrive at solutions revealing the
optimum business decisions and the
lowest-cost alternatives.
The time and money spent in de
signing a fundamental information
system as outlined here should pro
duce many benefits:
Management Services 46
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PLAN FOR DESIGNING AN INFORMATION SYSTEM
FINAL DESIGN - EQUIPMENT ORIENTED

EXHIBIT 7

• By means of these techniques,
the entire fundamental concept
operating the company is studied,
perhaps for the first time. The re
sult should be a single-thread flow
of information.
• Previously unrecognized prob
lem areas and bottlenecks will be
uncovered. Data processing activi
ties, manual or mechanized, which
are now efficient and should con
tinue despite the adoption of new
methods will be isolated. The num
ber
reports and the demand for
meaningless data can be reduced,
to everyone’s relief.
• The study should produce a
data processing system that justifies
its cost since it will be based on
solid present and future require
ments. One objective of the study
must be to find that point of bal
ance at which the payoff expected
from the data, documents, reports,
July-August, 1965
Published
by eGrove, 1965

and analyses produced is at least
equal to — if not greater than —
the quantity and cost of data proc
essing to be produced. Since every
step taken to improve the accuracy
of data transmission increases the
cost, the study must include deter
mination of the degree of data ac
curacy actually required for effec
tive management.
• The study — as a catalyst —
will help to initiate new systems
thinking throughout the organiza
zation to match third-generation
computer equipment capabilities.
It will incorporate or at least foster
such scientific techniques as simu
lation and decision tables, stan
dards engineering, operations anal
ysis, and cost/performance effec
tiveness analysis.
Management decision making in
the new era can be made at a level
of information availability never

before dreamed of. This means not
just more information faster but
mathematically pre-analyzed and
pre-selected
information
from
which meaningless data have been
culled.
To maintain control and measure
the results of business activity is
management’s responsibility. To do
this within a complete information
system, the manager must under
stand the model construction so
well that he can assure himself that
the solutions coming from these
models will reflect policies that will
lead to minimum operational costs.
Otherwise a manager may be
forced into rubber stamping a com
puter solution. If management is to
manage, the decision makers must
take the lead in understanding, de
signing, and approving the model
of the fundamental information
system.
45
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Though in a sense it’s the consultant’s showcase, the
final report to the client cannot stand by itself. It must
grow and develop out of the assignment itself. So, ac
tually, all phases of the consulting engagement are
part of —

REPORTING TO CLIENTS
by George S. Olive, Jr.
Geo. S. Olive & Co.

consultant’s
improvement in the client’s opera
final report to the client, em
tions, is, in a sense, the climax of
bodying his recommendations fora consulting engagement. It is the
final product—for many in the cli

ent company the only immediately
GEORGE S. OLIVE, JR.,
visible result—of many hours of
CPA, is a partner of
work.
Geo. S. Olive & Co. in
Indianapolis, Indiana. He
For this reason, many consult
is currently vice presi
ants view the client report as their
dent of the Indianapolis
firm’s principal showcase. They put
Association of CPAs and
great effort into making it an im
is a past chairman of
the management services
pressive client relations vehicle,
committee of The Amer
stressing neatness of presentation,
Institute of CPAs. Mr. Olive received his
clarity of style, use of illustration
degree from Harvard College in 1940.
he management

T

ican
B.A.
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and of charts and graphic displays.
No one can quarrel with attempts
to make reports either more attrac
tive or more interesting. Yet over
emphasis on the form of a single
document may lead a consultant to
overlook one vital point: The final
report is an integral part of the
total consulting engagement. It can
not—and should not have to—stand
completely alone.
Reports are not just “given.” They
are developed throughout the en
gagement. The ideal report, thereManagement Services 48
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An engagement is divided into four phases: Defining what is to be done, analyzing the problem —

fore, is more of an anticlimax than
a climax. We may be old-fashioned,
but we feel that there should be
no real surprises in the finished
product. The ground work for the
basic conclusions should be laid in
the field work stages of the engage
ment, and general agreement on
the principal points of the final re
port should be achieved long be
fore the time comes for the final re
port session.

Phases of engagement
Thus, it is impossible to discuss
the preparation and presentation of
the report apart from the consult
ing engagement as a whole. We
divide an engagement into four
phases: (1) defining the engage
ment, (2) analyzing the problem,
(3) identifying courses of action,

and (4) reporting and making rec
ommendations.
Defining the problem, with at
least a certain amount of help from
the client, is almost the most im
portant phase of the engagement.
Once we have reached an agree
ment with the client on the scope
of the problem, we are, we feel,
perhaps fifty per cent along the
way. At this point, we hope, we
have at least drawn a frame around
the problem, and we probably have
constructed a work program that
gives our staff a place to start. This
makes it possible to estimate the
time budget for the engagement
and a probable cost range for the
total job.
Analysis of the problem is, of
course, the heart of the field work.
It involves the gathering of facts
relating to the work being studied

and the further refinement of the
problem definition already agreed
upon with the client.
Courses of action flow naturally
out of the field work. Often they
are worked out in our office rather
than on the firing line with the
client.
The fourth phase of the engage
ment, the report and recommenda
tions, similarly can be divided into
four parts. Some of them overlap
with the other three phases of the
job. The four parts of the reporting
phase are
follows:

Reporting stages
1. The engagement letter tells
the client what we are going to do,
what we will expect from client
personnel, and about what it will
cost. Obviously, this step goes back

... identifying and mapping proposed courses of action, and, finally, reporting and making recommendations.
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In one case the president eliminated one-third of the assignment before it had even begun.

to the first phase of the engage
ment, defining the problem.
2. The report preparation is in
separable from the second and
third phases of the engagement.
The analysis of the problem and
the courses of action to be recom
mended are worked out during the
fact finding study as well as back
in the relative quiet of our office.
3. The formal presentation of the
report will be discussed later.
4. The follow-up in many cases
may be more important than the
report itself. It is a crucial factor
determining whether the client
actually gets his money’s worth
from the time our staff has spent on
his problem.

Case example
Let us cover these four aspects
of the reporting function from the
point of view of an engagement
that we are now completing with a
certain degree of success—we hope
—as measured by client satisfaction.
A certain amount of background in
formation may be helpful. Client X
is a consolidated group of compa
nies engaged in the machine tool
business. The various segments of
the business have varying degrees
of profitability.
An “extra compensation” program
for executives has been in effect
since the early 1950’s, a time when

the business consisted only of the
present parent company. The size
of the executive group covered by
the plan has ranged from the initial
group of a few individuals with
overall profit-making responsibility
a relatively large group of fif
teen to twenty. Some of those in
this latter group have specific re
sponsibility for an operating func
tion; some have certain overall
functions in addition; and some are
part only of what we would call
top management.

Engagement letter
We were approached by the
treasurer of the company with a rel
atively simple question: Were we
interested in reviewing the execu
tive compensation plan and pre
senting our criticisms and recom
mendations? Of course, we were.
We asked the treasurer if he
would be willing to put down in
writing what he thought the prob
lems might be and his view of the
scope of our assignment. Often we
are faced with a client who does
not know what his problem is or
who has a fixed idea that the prob
lem is such and such when actually
this may be far from the truth. In
this case, however, we were lucky.
The treasurer was sufficiently so
phisticated and had given sufficient
thought to the subject to be able
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come up with a fairly comprehen
sive list of what he thought the
problems were in his company.
This led to the first step in the
report sequence. We prepared an
engagement letter. With his com
ments the treasurer had included a
copy of the present executive com
pensation plan. Using this and his
statement of the problems as he
saw them, we prepared a letter set
ting forth the scope of our engage
ment, presenting our preliminary
review of the compensation plan,
and providing brief comments on
the problems
he saw them.
What happened? Having spent
several days composing the engage
ment letter, we arrived at the cli
ent’s office, sat down with the treas
urer and the president, and then
had roughly one-third of our as
signment eliminated by the presi
dent. He felt that certain portions
of the plan should be outside the
scope of our study; their solution
should be left to the compensation
committee. This was all right with
us, but we reserved the right to in
clude comments on “his one-third”
in our report.

Report preparation
The actual preparation of the re
port was, of course, preceded by
certain field work or fact finding.
This assignment was unusual in
Management Services
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Management
that most of the work :was
done in Services, Vol. 2, No. 4, July-August 1965 [whole issue]
our own office. It involved the mak
ing of certain assumptions about
the economic climate in which the
company would be operating for
the next three years. These includ
ed assumptions to long-term debt
be added, net income of the
consolidated enterprise before taxes
and before the computation of the
bonus pool, and policies relating to
preferred and common stock as
well as dividend policy. Because
the business was growing and be
cause we thought that certain profit
and loss factors were not subject to
close approximation, we adopted a
range of assumptions. In our pre
Beware management that abandons the problem for a prolonged trip.
liminary report, which we promi
nently labeled “Draft Number
One,” we compared the effects
our proposed plan with those of the
that a certain amount of give and
tion of the final report may be a
existing plan throughout the range
take—and certainly participation by
relatively minor incident in the en
of assumptions.
management—is a necessary ingred
gagement. Its form varies. It prob
Three separate conferences fol
ient of any successful engagement.
ably can best be described by dis
lowed, each several weeks apart
We have been and will continue to
cussing the answers to some basic
and each preceded by an updating
be wary of the management that
questions about reporting proce
of the previous draft of the prelim
says, “You solve the problem. I’m
dures once included in a survey by
inary report. The outcome was mu
leaving for the West Coast and
the American Institute of CPAs.
tual agreement by our firm and the
will be back a week from Friday.”
These questions are as follows:
principal executives involved as to
1. Who in our
presents the
In no sense do we feel that we are
the main elements and conclusions
giving
up
our
independence
by
en
reports
to
clients?
that would comprise the so-called
2. Are the reports written, oral,
couraging the participation of com
“final report.”
or
a combination of both?
pany
executives
in
the
effort
to
As I have emphasized before, we
solve
the
problem.
In
the
last
analy
3.
Are the reports in narrative
strive to have no real surprises in
form?
Are visual aids used?
sis they must make the decision
our final report. Some, I suppose,
4.
How
do we persuade the cli
whether or not to accept our rec
might accuse us of being self-serv
ents to accept and implement our
ommendations.
ing by thus catering to manage
recommendations?
As a result, the formal presenta
ment’s wishes. We feel, however,

Several questions must be resolved before the report is drafted.
July-August, 1965
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Visual aids are often used when the audience numbers more than four.

5. How do we justify the fee if
faced with client resistance as a re
sult of the content of the report or
the size of the fee?
Who presents the report depends
on the circumstances. Normally
one of the management services

partners is acquainted with the en
gagement — has been present at the
preliminary conferences and has
aided in preparing the engagement
letter, in planning the fact finding
work, and in reaching the conclu

sions to be presented in the final
report. He may or may not have at
tended the later conferences that
have led to the report. If he consid
ers that he has been close enough
the engagement, he will present
the report; if not, the senior in
charge will do so.

Form
The report is nearly always writ
ten. In our practice exceptions are

The final report must cover thoroughly all phases of the engagement.
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normally found only in the “contin
uing engagement” type of service
where we are, for example, render
ing quarterly service in the evalua
tion of a budgeting or financing
system.
Many of our engagements are in
the field of budgetary control and
financing. Therefore we almost al
ways apply the rule that we state
the bases of the assumptions made
in the report. The assumptions may
be wholly management’s, principal
ly those of the independent con
sultant, or a joint product of the
CPA and the client. We feel it is
important to identify the sources of
the assumptions and thus to disas
sociate ourselves from any blue-sky
projections on the part of manage
ment that might later reflect dis
credit on
If a client insisted on
assumptions that we felt were clear
ly unwarranted, we would probably
find it necessary to withdraw from
the engagement.
The reports are usually in narra
tive form. They almost always in
clude either an outline at the be
ginning or an index at the end and
a complete list of schedules and
exhibits.
Ordinarily, as my previous dis
cussion has indicated, we make one
or more oral presentations as part
of the reporting process. These
presentations may be informal or
elaborate, depending on the situa
tion. If more than three or four cli
ent executives are present, we are
likely to make the presentation rel
atively formal and to supplement
our remarks with visual aids high
lighting the most important points
of the report.
Many businessmen grasp ideas
more readily in chart or graph form
than in words. Visual aids are par
ticularly useful for an audience of
production or sales executives. We
do not hesitate to use plenty of
figures, even if there are few or no
financial executives in the group.
For a nonfinancial audience, how
ever, we are more likely to round
the figures. We consider highly
rounded figures to be a form of vis
ual aid.
No matter how much information
Management Services
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The report should be a frame of reference within which all necessary proce
dural changes can be made without throwing the whole system out of kilter.

we convey orally or through visual
aids, we still try to make sure that
all information is also available in
the written report. We are not
afraid of duplication. It is the writ
ten report, after all, that we leave
with the client, and we believe that
it should tell a complete story and
be capable of standing on its own
feet after we leave the client’s of
fice.

Implementation
If we have been able to enlist
the management participation out
lined previously, the job of per
suading the client to accept and
implement our recommendations
has already been done. We are not
always successful in our efforts, of
course. I recently recommended to
a long-time client a course of ac
tion that I believe is necessary to
save the family business. The rec
ommendation was either to attempt
to find a buyer for the business or
to move into less expensive quar
ters and cut overhead costs drasti
cally to
the present sales volume.
Management has not gone along
fully with these proposals for a
number of reasons. Admittedly,
they are somewhat drastic — and,
July-August, 1965
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for us, risk the loss of a client if the
company is merged into a larger
one. But, whatever the conse
quences for us or for individual ex
ecutives, we believe the client has
every right to expect our best judg
ment on a problem.

Fee justification
The final question — justification
of fee —should have been answered,
at least in broad outline, at the
time of the preliminary conference
and the proposal letter. If not, we
have a problem that is analogous to
that of a bad job of estimating in
connection with the original audit
of a new client.
We try to avoid such problems
by breaking the job down into seg
ments at the beginning, issuing
progress reports, and following
them up with interim billings. This
technique is used for relatively
large engagements, and the client
is assured that he can turn off the
tap, if he wants to, at any of the
predetermined progress points.
Ordinarily, we have found, fee
dissatisfaction arises
a result
our misestimating the time and
skills required for the assignment
or a lack of meeting of the minds

on the scope of our assignment.
With practice, over a period of
time, we have become a little bet
ter at not getting too far out on a
limb in either of these cases.
And, finally, we stress the im
portance of the final report because
it is, in capsule form, the entire
history of the engagement, what
was done, why it was done, how
it was done. It is in no sense a pro
cedures manual, but it is a guide
which can make the procedures
manual meaningful. By the same
token, it is a frame of reference
within which minor necessary
changes in procedure can be made
without throwing the entire system
out of kilter. If it is presented in a
form which can be understood and
followed by all members of top
management, the danger of any one
department’s or division’s panicking
the moment anything goes wrong
and abandoning the entire system
is minimized.
The final report is thus a written
personification of your firm in the
client’s office and a form of insur
ance against your work’s and your
plan’s being ignored, misinterpret
ed, or misapplied. And that is the
best form of insurance for good
and continuing client relations.
5153
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Most of the standard inventory control formulas
ignore the effect of price fluctuations on carrying
costs. These authors suggest a way to calculate eco
nomic order quantities with allowance for —

INVENTORY GAINS AND LOSSES
by Thomas E. Gossett
and G. H. Newlove
University of Texas

is probably
closer to being an exact sci
ence than any other area of man
agement. Formulas for calculating
nventory control

I

GOSSETT,

E.

THOMAS

CPA, is assistant profes
sor of accounting at The

University
Austin.

of

Texas

Formerly

in

he

served as accountant for

Ernst & Ernst, senior ac
countant for F. G. Mas

quelette & Co., and for

nine years as secretary,
treasurer, and

director of Thermal

Supply,

Inc. He holds M.B.A. and LL.B. degrees from

the University of Houston. G. H. NEW
LOVE, Ph.D., CPA, is professor of accounting
at The

University

of Texas and

associated

has

with

universities

been

various

since

1916.

He is a member of the

National

Association

of

Accountants and former

president of the Amer
ican

Association of Ac

countants. He is a fre
quent contributor to ac

counting literature.

economic order quantities, reorder
points, and buffer stocks are widely
disseminated, and their users often
report sizable savings in inventory
carrying
One major element of inventory
planning, however, has received
little attention from the proponents
of scientific inventory control. Hold
ing gains and losses as a result of
price fluctuations are seldom com
ponents of inventory control for
mulas. Some theorists include a
provision in inventory carrying cost
for possible price reductions to
clear finished goods from inventory,
but the possibility of price changes
in commodities or materials is
rarely taken into account. Yet price
fluctuations do occur, sometimes on
such a scale as to wipe out most of
the advantages
economic order
quantity calculation.
In the discussion that follows the
reader will be assumed to have at
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least an elementary understanding
of the traditional method for com
puting optimum economic order
quantities. The technique was ex
plained in some detail in an earlier
issue of Management Services (see
"Inventory Control” by Robert D.
Niemeyer, M/S, July-August, 1964,
p. 25); it has also been discussed
in a number of books and maga
zines.
This article, accordingly, deals
only with the frequently over
looked subject of inventory holding
gains and losses caused by price
changes. It emphasizes their im
portance as an element of inventory
carrying cost and suggests how to
provide for them in computing
economic order quantities.

Importance
In several periods
our eco
nomic history the severity of price
Management Services54
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AVERAGE PRICES OF ELECTROLYTIC COPPER - CENTS PER POUND

Year

Average Price

1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963

19.36
21.46
24.37
24.37
28.92
29.82
37.39
41.88
29.99
26.13
30.82
32.16
30.15
30.83
30.83

Change from Prev. Year

% Change

2.10
2.91
—

10.85
13.56
—

4.55
.90
7.57
4.49
11.89*
3.86*
4.69
1.34
2.01*
.68
—

18.67
3.11
25.39
12.01
28.39*
12.87*
17.95
4.35
6.25*
2.26
—

* Decrease

EXHIBIT I

fluctuations has compelled many
businessmen to “manage” inven
tories with consideration of an
ticipated price changes as a prime
of
factor. Frequently this “inventory
management” has merely taken the
form of educated guessing about
quantities rather than of allowing
for anticipated price changes by
introducing a factor determined by
scientific measurement.
One example is that period ex
tending from the beginning of the
Korean War through most of 1957.
During this period most companies
found that the holding gains in in
ventory, i.e., the increases in cost
prices applicable to inventories on
hand, often exceeded the carrying
costs of the inventories. It was
argued during this period, with
some justification, that poor in
ventory management frequently re
sulted in increased profits because
a position of overstock increased
profits.
The magnitude of the year-toyear price variations of industrial
raw materials may be established
by reference to tabulations of prices
applicable to almost any of the
basic commodities of consequence
in manufacture or conversion of
product. Copper is one raw ma
terial having extensive application
in manufacturing whose price struc
July-August,
1965 1965
Published
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ture shows no extreme patterns
either wide or narrow fluctuation
and which therefore may be taken
as representative of many basic
materials. Average prices for cop
per from 1949 to 1963 (inclusive)
are tabulated in Exhibit 1 on this
page.
During this period poor inven
tory management was most often
attributed to those companies using
rigid scientific inventory methods.
This may be explained by the fact
that almost all inventory control
formulas in use failed to recognize
holding gains and losses, and a
rigidly adhered to system that did
not include this factor could not
be effective in maximizing profits.
While exclusion of this element
has the effect of concentrating man
agement’s efforts and decisions on
the nonprojective aspects of the
business and of limiting specula
tive tendencies, in today’s economy
the feasibility of such a constraint
is certainly subject to serious ques
tion.
Attempts to avoid the possible
consequences of speculation in in
ventories and to focus on the manu
facture or acquisition and market
ing of goods have a long, and for
the most part unsuccessful, history.
These attempts probably resulted
in the first use of hedging and cer

tainly were the largest single con
tributors to the establishment of
the commodity market.
Probably a review of the history
of this market would indicate that,
instead of eliminating or restricting
speculation, in many instances it
has produced just the opposite ef
fect. Where it is possible to obtain
sale and purchase commitments al
most simultaneously, or where very
clean competitive conditions exist,
inventory speculation may be
avoided; yet, unfortunately, the
number of these situations is lim
ited. More frequently business is
presented with a situation where a
competitor has stocked in antici
pation of a cost increase and is
thereby enabled either to hold the
resale prices level and build good
will with customers or to raise re
sale prices concurrently with the
industry adjustments and strengthen
its earnings without injuring its
competitive standing. Similar ad
justments are, of course, possible
when costs are dropping if a com
petitor is in a safety-stock-only po
sition and is able to drop resale
prices immediately.
Inventory speculation as a prod
uct of managerial whim is not a
proper function of the manufac
turer and/or distributor of mer
chandise and is better left to people
53 55
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EOQ - FIRST EXAMPLE
Number
Orders

Value of
Each Order

Average Working
Inventory

Carrying
Costs

Order
Costs

Total
Costs

Price
Change
Adjustment

1
2
3
4
5
6
7

$10,000
5,000
3,333
2,500
2,000
1,667
1,429

$5,000
2,500
1,667
1,250
1,000
834
715

$1,000
500
333
250
200
167
143

$ 10
20
30
40
50
60
70

$1,010
520
363
290
250
227
213

$500
250
167
125
100
83
72

8
9
10

1,250

125
111
100

80
90
100

205

1,000

625
556
500

200

63
56
50

145
150

11
12

909
833

455
417

91
83

110

201
203

46
42

155
161

Net
Cost

$510
270
196
165
150
141

EXHIBIT 2

in the business of speculation.
However, prudent allowance for
possible price changes affecting
inventories of products regularly
 
marketed is a normal part of busi
ness operations in this dynamic
economy and is recognized as such
by almost all management. It is
surprising, therefore, to find that
provision is seldom made for this
factor in the formula most often
recommended for economic reorder
quantity calculations:
2CU
I

Q=

Where Q = Economic order quan
tity in dollars
Where U = Annual usage in dollars
Where C = Cost of an order in dol
lars
Where I = Inventory carrying cost
as a percentage of work
ing inventory invest
ment

During the period cited earlier
— when holding gains in inven
tories often exceeded carrying costs
— application and use of this for
mula would obviously not have
established inventory levels at a
point where maximum profits were
realized. During other periods price

movements have
tended downward
to the extent that application

the formula would lead to an eco
nomic overstock.

Method
Probably in most instances the
consideration of holding gains and
losses in inventory is best introduced
into the calculation of economic re
order quantity by including antici
pated, or probable, price increases
or decreases, expressed as a per
centage of working inventory in
vestment, as a reduction of or ad
dition to carrying costs. On occa
sion this method will result in a
negative carrying cost factor; thus,
additional considerations are neces
sarily involved.
Working inventory investment is
specified because in many instances
customer service safety stocks are a
major factor and should not be
diminished for speculative pur
poses. There are several ways of
providing for customer service
and/or lost-profit factors in inven
tory management. One of these
methods, establishment of a base
stock in units for each item of in
ventory and limiting calculations of
inventory order quantities to the
excess over the base stock, is fre
quently used in practice; because
its simplicity, it is used in the fol
lowing illustrations. The other
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methods, while probably more ac
curate in many instances, involve
application of probabilistic tech
niques that are beyond the scope of
this article. The reader is cau
tioned that there is a need for care
ful analysis when introducing the
factor for holding gains and losses
in the more complex models for
EOQ calculation.

Example
To illustrate the effect of this
factor, assume the following data
concerning a class of products:

Annual usage
Cost of an order
Carrying costs

Anticipated
price in
crease

$10,000
$10
20% of work
ing inven
tory in
vestment

10% of work
ing inven
tory in
vestment

Application of the formula with
out a factor for price fluctuation
would be as follows:
Q=
2(10) (10,000)
.20
Q = $1,000
Management Sendees56
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EOQ-SECOND EXAMPLE
Number
Orders
1
2

4
5
6
7

Value of
Each Order

Average Working
Inventory

Carrying
Costs

Order
Costs

Total
Costs

$10,000
5,000
3,333
2,500
2,000
1,667
1,429

$5,000

2,500
1,667
1,250
1,000
834
715

$500
250
167
125
100
83
72

$ 10
20
30
40
50
60
70

$510
270
197
165
150

1,250

625
556
500
455
417

63
56
50
46
42

80
90
100
110
120

9
11
12

1,000
909
833

142

Price
Change
Arrangements

Net
Cost

$1,000
500
333
250
200
167
143

(490)
(230)
(136)
85)
50)
( 24)
1

125
111
100
91
83

18
35
50
65
79

146
150
156

EXHIBIT 3

Application of the formula in
cluding the factor for anticipated
price increases as a reduction of
carrying costs would be as fol
lows:
Q=
2(10) (10,000)
.10

Q = $1,414
Another method of determining
economic reorder point is to tabu
late the total costs of inventory ac
quisition and ownership to the date
of sale and then to select the re
order value that results in the low
est total cost. The example just il
lustrated when solved in this way
may assume the tabular form
shown in Exhibit 2 on page 54.
Note that the total cost column
indicates the same reorder point as
previously calculated by use of the
formula that did not include a fac
tor for price changes and that the
net cost column indicates the same
reorder point as calculated by the
formula that did include a factor
for price changes. Note also that
reorder quantity for these selected
data would vary more than 40 per
cent depending upon whether the
factor for holding gains is included
in the computation. Carrying costs
of 20 per cent may be considered
only conservatively high, and an
nual price fluctuations of 10 per

cent or even more are not unusual.
To extend the illustration of this
factor to a more extreme, although
still a reasonable, situation, assume
a company with idle space, ample
borrowing capacity, etc., and in
cremental carrying costs of 10 per
cent. Additionally, assume the fol
lowing:

Annual usage
Cost of an
order
Anticipated
price in
creases

$10,000
$10

20% of work
ing inven
tory invest
ment

Application of the formula with
out a factor for price fluctuation
would yield the following results:

Q=

2(10) (10,000)
.10

Q = $1,414

Application of the formula in
cluding a factor for the anticipated
price increases
a reduction of
carrying costs would be as follows:

Q=

2(10) (10,000)
-.10

Q=

-2,000,000

(Since the square root of this quan

tity is a complex number, some
other solution method must be ap
plied. )
The tabulation method applied
to this illustration is shown in Ex
hibit above.

Discussion
Both of the methods illustrated
indicate that the more inventory
owned, the more “profit” realized
An examination of some of the
items typically included as carry
ing costs in calculations such as
this will show that the indicated
conclusion is valid only within cal
culable limits.
The most frequently illustrated
carrying costs include (a) interest
on inventory investment, (b) in
surance, (c) deterioration and ob
solescence, (d) property taxes on
inventory, and (e) occupancy costs.
Some of these costs must react to
changes in inventory owned in the
manner of a step function with new
cost plateaus reached as limitations
of capital, space, time, or other
causative factors are approached
and passed. Obviously, when addi
tional space is required for inven
tory storage, new facilities, with
associated incidental occupancy
costs, will cause a step increase
in carrying costs. The same is true
55
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EOQ —THIRD EXAMPLE
Number
Orders

Value of
Each Order

Average Working
Inventory

Carrying
Costs

1

$5,000
2,500
1,667
1,250
1,000
834
715
625
556
500

$1,000
500
333
250
200

10

$10,000
5,000
3,333
2,500
2,000
1,667
1,429
1,250
1,111
1,000

11
12

909
833

455
417

91
83

13
14
15

769
714
667

385
357
334

77
72
67

3
4
6
7
8

Order
Costs
10
20
30
40
50
60
70
80
90

125
111
100

110

150

Total
Costs

Price
Change
Adjustments

Net
Cost

$1,010
520
363
290
250
227
213
205
201
200

$500
250
167
125
100
83
72
63
56
50

$1,510
770
530
415
350
310
285
268
257
250

201

203

46
42

247
245

207
212
217

39
36
33

246
248
250

EXHIBIT 4

o£ interest on inventory investment
as practical borrowing capacity is
approached. Property taxes on in
ventories are most often based up
on inventories owned as of a par
ticular date and therefore might
well change in significance when
speculative purchases cause a large
carryover of inventory beyond this
date. For any given company then,
many of the elements included in
carrying cost will remain in stable
relationship with inventory owned
only within ascertainable limits.
Consequently, it would seem that
when a company faces the pros
pect of rising prices, practicality
would dictate, depending upon the
circumstances, that one of two
courses be adopted:
1. Set reorder quantities at the
highest level at which management
is willing and able to speculate in
market price fluctuations, or
2. Recalculate the incremental
carrying costs upward until the
amount exceeds the anticipated
price fluctuations and then apply
the formula including the factor
for holding gains and losses.

Price reductions
The effect
of this factor where

prices are expected to trend down

ward may be illustrated as follows:
Annual usage
Cost of an
order
Carrying costs

Anticipated
price de
crease

$10,000
$10
20% of work
ing inven
tory invest
ment

10% of work
ing inven
tory invest
ment

Application of the formula with
out a factor for price fluctuation
would be as follows:

Q=

2(10) (10,000)

Q = $1,000

Application of the formula in
cluding a factor for anticipated
price decreases as an additional
carrying cost would be as follows:
Q=
2(10) (10,000)
Q=
.30
Q = $816

The tabular method applied to
this illustration would yield the re
sults shown in Exhibit 4 on this
page.
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It should again be pointed out
that the costs under consideration
will react in the step manner pre
viously discussed. Therefore, as re
order quantity diminishes with ap
plication of the formula, a new cost
plateau may be reached. Extreme
changes in reorder quantity will
undoubtedly require a re-examina
tion of carrying costs and order
costs.

Conclusion
Holding gains and losses are an
important influence in inventory
planning and control. Exclusion of
such gains and losses from consid
eration by failure to provide for
them in economic reorder quantity
calculations tends to negate the
usefulness of such calculations.
When the size of this element is
unusually large, management must
be informed of its materiality and
also that use of the resulting cal
culations introduces a major specu
lative aspect into the business oper
ations. Even if the size of this fac
tor is not unusually large, it still
should not be ignored. Price fluc
tuations are a business reality and
usually at least as important as
other individual costs in inventory
management and control.
Management Services
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what people are writing about

BOOKS

of applying the standard capital in
vestment analysis techniques to
equipment replacement.

Financial Analysis Techniques
for Equipment Replacement De
cisions by E
assilatou-Tha
nopoulos, NAA Research Mono
graph No. 1, National Association
of Accountants, New York, 1965,
67 pages, $2.
Equipment replacement deci
sions deserve more careful analysis
than they get in most companies,
the author believes. In this research
monograph, the first of a series on
management accounting to be pub
lished by NAA, she suggests ways

In the companies Mrs. VassilatouThanapoulos visited in the course
of her research, capital equipment
replacement decisions are guided
largely by intuition and experi
ence. There are a number of rea
sons:
Individual outlays for equipment
are often smaller than other capital
expenditures, and they arise more
frequently. Thus, businessmen are
reluctant to apply elaborate ana
lytical methods, methods that they
frequently do not understand very
well anyway. Costs and revenues

associated with a piece of equip
ment usually cannot be determined
as readily as those associated with
other capital outlays because of the
dependent nature of the equip
ment.
Yet, the author argues, equip
ment replacement outlays, which
in total often exceed spending for
expansion, are important enough to
justify careful analysis. And the
objective measures of investment
worth used in evaluating major
capital projects are equally helpful
in making equipment replacement
decisions. Allowance must be made,
of course, for the special charac
teristics of replacement decisions,
chiefly the fact that retention
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existing equipment is an alterna
struct both arrow and circle dia
This little volume does not live
tive.
grams.
up to its billing as “the first thor
Mrs. Vassilatou-Thanapoulos re
ough examination of the computer
Sales Analysis, NICB Study in
views the principal measures of in
in
our way of life,” but it does offer
Business Policy No. 113, National
vestment worth used in appraising

a
lively
and provocative analysis of
Industrial Conference Board, New
capital investment proposals and
a
few
of the significant issues
York, 1965, 90 pages, $3.50 to as
suggests how they can be adapted
raised by the computer.
sociates and to governmental agen
to replacement decision making. As
The author does not really ex
cies, $17.50 to non-associates.
she notes, none of these techniques
plain what a computer is or how
is new. For those companies that
Based on a survey of practices
it works. Except for one applica
are not using them in replacement
in 155 American and Canadian
tions-oriented chapter on real time
planning, however, this report
companies, this research study re
systems, which briefly summarizes
should serve as a valuable guide to
views current methods of and prob
such systems as the Air Force’s
improved decision making.
lems in sales analysis for marketing
SAGE, American Airlines’ SABRE,
control.
Lockheed Aircraft Corporation’s
The Critical-Path Method by L. R.
ADA, and some railroad projects,
Nearly every company now
Shaffer, J. B. Ritter, and W. L.
he devotes little space to the work
makes systematic, continuing stud
Meyer, McGraw-Hill Book Com
that computers are actually doing
ies of its sales and its selling ef
pany, New York, 1965, 224 pages,
in
industry.
fort for purposes of planning and
$9.50.
Instead he concentrates on such
control, this study notes. Often sales
global
questions as these: Will auto
analysis has developed on a piece
The various network sequencing
mation
reduce employment? (His
meal and uncoordinated basis. But
techniques for project planning and
answer
is
no.) Will the computer
increasing requirements for sales
control are finding a wide range of
lead
to
more
centralization of man
data and the availability of com
applications, ranging from research
agement?
(Yes.)
Will it wipe out
puters to do the calculations have
project management to scheduling
middle
management?
(Just about.)
encouraged the use of improved
of steps in
consulting engage
Will
computers
ever
learn
to think
techniques in recent years.
ment. This book explains one of
like
human
beings?
(
Maybe.
) Many
This study reviews the specific
those techniques, critical path meth
of
the
answers
are
arrived
at
on the
uses companies make of sales anal
od, in terms that any businessman
basis
of
very
little
hard
informa
yses, various groupings and forms
can follow.
tion.
of sales information, the problems
CPM (critical path method), al
Despite its publication in a busi
of defining and meeting sales in
though originally developed for
ness
magazine, this is not really a
formation needs, ways of present
factory use, has provoked its most
book
for businessmen. The execu
ing sales data effectively, and
enthusiastic response in the con
tive who wants guidance in coping
methods used to ensure that proper
struction industry. This book, by
with the problems and potential of
use is made of sales reports.
three professors of civil engineer
electronic data processing in his
Twenty-one case studies, illustrated
ing at the University of Illinois, is
company will not find it here. For
by samples of sales reports and
slanted toward the construction in
the general reader, however, the
other documents, detail the tech
dustry, from which the examples
volume is a good guide to the com
niques of individual companies of
are taken.
puter
age — if not to the computer.
various sizes in various industries.
Nevertheless, it is a usable hand
The report is intended as a
book for project planners in any
working manual for all who are in
MAGAZINES
field. Emphasis is on the applica
volved in the preparation and use
tion of the method rather than on
of sales reports. It should be help
The Role of the Financial Vice
the mathematical theory behind it
ful to any sales executive or ac
President in a Growth Company
or on the detailed calculation proc
countant interested in knowing
by Joseph Morse, California Man
ess. Only a knowledge of arith
what current practice is in other
agement Review, Spring, 1965.
metic is required to follow the dis
companies.
cussion.
Financial managers’ responsibili
The book explains the purpose
ties have increased as changes in
The Computer Age by Gilbert
and function of CPM, tells how to
the size and complexity of Amer
urck, Harper & Row, New York,
apply it with or without a com
ican corporations have produced a
141 pages, $3.95.
puter, and describes analytical
shift in orientation from sales and
methods suitable both when there
This compilation of
recent
production to planning and con
is only one way to perform an oper
series of Fortune articles is a once
trols. According to the author, him
ation in a project sequence and
over lightly survey of some of the
self financial executive, their jobs
when there are multiple ways. Dia
more far-reaching implications of
encompass four functions: (1) rais
grams and charts show how to con
the computer revolution.
ing capital; (2) participating in the
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practical, Mr. Wishart feels. The
allocation of capital to present or
what the minimum rate of return
content of products and processes
should be but offers no answer.
new producing divisions; (3) audit
has
become so technical that it
ing, controlling, and planning the
This might have been a good place
would require a lifetime for a man
use of allocated capital; and (4)
to mention the average cost of
ager to get training in all the spe
managing the financial department.
capital concept.
cial areas involved. Thus, a broad
As part of the investment proc
Morse discusses the first three of
based education is required of to
these functions.
ess, a recurring audit (not an audit
day’s manager in order to motivate
in the usual sense) should be made
The financial vice president’s
and organize the more highly edu
of all major investments. An in
prime function is to obtain capital
cated employee.
vestment audit is an appraisal, like
on the most favorable basis, which,
So far, Mr. Wishart says, busi
those involved in the capital budg
according to Mr. Morse, should be
ness management has responded re
eting decision, of the rate of return
on a basis which maximizes the re
markably well in meeting all the
and the competence of manage
turn to present equity, with the
changes. However, more dramatic
ment. Two interesting questions are
financial vice president acting as a
and drastic changes are to be ex
posed, “What constitutes an asset?”
representative of existing owners.
pected in the next decade.
and “What is the value of an asset?”
Several types of securities that
However, no answers are given.
The major responsibility for the
might be used by the company (as
The techniques used to make an
development of future managers
well the relevant income tax and
investment audit effective are simi
lies on the shoulders of industry.
security laws) are discussed along
lar to those required to make any
The climate created by industry de
with off-balance financing (leases).
program effective, including the
termines to a large extent the kind
The author favors little or no
use of charts as an aid in appraisal
of young men that will be at
payment of dividends in a growth
and control. Before-the-fact evalu
tracted to the profession. Current
company. In the past the payment
ation, i.e., budgeting, is also essen
managers must train themselves to
of dividends was an indication of
tial to effective planning and con
look for, to hire, and to support
a well managed company. How
trol.
understudies who are more capable
ever, a company that pays divi
Philip Tibbs
than themselves. Current recruiting
dends must sell stock to finance
The Ohio State University
devices (application forms, inter
growth. The stockholders must pay
views, tests, etc.) must be used
tax on the dividends and accord
carefully because they may weed
Wanted: Top Business Managers
ingly have less to invest. The com
out the genius as well as the below
by
P
aul
B.
W
ishart
,
Management
pany also must pay large costs on
average applicant. Because of the
Review,
March,
1965.
each new issue. Would not both
changing situation, the individual
the company and the shareholder
In this article Mr. Wishart indi
who has proved successful
a
be better off if no dividend has
cates the urgent need for managers,
manager in the past may no longer
been paid?
discusses the changes in manage
serve as a norm in hiring future
The usual standard in capital
ment that will affect the training
managers.
The successful manager
allocation is return on investment,
of future managers, and suggests
of
the
future
will be the “one with
a better yardstick than increase in
some of the responsibilities that
the skill and courage to use change
sales or even in profits. However,
must be accepted by industry and
as the basis for making the right
the phrase return on investment
the business school in order to at
risk-taking
decisions.”
company
raises complex problems. For ex
tract, develop, and keep the type
will
be
unwise
to
narrow
its
choice
ample, what is the investment?
of men needed.
to a select group or adhere to the
Two definitions are suggested: (1)
seniority system in granting pro
According to Mr. Wishart, eco
return on total assets (to see how
motions.
nomic expansion; retirement, death,
efficiently the business as a whole
After a potential manager is
and obsolescence of present man
is operated) and (2) return on
hired, it is essential that he be con
agers; and higher turnover because
common stock equity (to appraise
stantly challenged. When a good
of the growing pace and com
the yield to risk of investors who
man feels he is at the top of his
plexity of the management job are
control the corporation).
job he will leave. Furthermore, a
creating a growing need for man
Several ways of evaluating capi
manager must be encouraged to
agers. The strong competition
tal investment are described. Mr.
keep himself abreast of new de
among companies for MBA gradu
Morse recommends the use of
velopments—to avoid obsolescence.
ates, the increasing use of execu
mathematical formulas to evaluate
As for the formal preparation of
tive search agencies, and the grow
capital investment decisions but
managers,
the Committee for Eco
ing number of help wanted ads are
warns that these formulas should
all evidence of this need.
nomic Development’s pamphlet,
be used in conjunction with ex
“Education of Tomorrow’s Man
The time-honored method of de
perience, common sense, and intui
agers,” concludes “that academic
veloping a manager by letting him
“learn the business” is no longer
standards are too low, that prepar
tion. He raises the question as to
July-August, 1965
Published
by eGrove, 1965
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ation is not effective in the de
The Teaching of Statistics in
major types of service center: (1)
velopment of managerial abilities,
Business Schools — A Summary
affiliates of equipment manufac
and that graduates are not as well
Report by Edwin B. Cox, The
turers that make their special ma
prepared as they should be for
American Statistician, February,
chines and programing services
starting careers in business.” Busi
1965.
available to the public, (2) inde
ness must accept part of the blame
pendent companies in business spe
A survey of present college busi
because it has not made the excite
cifically to sell their own machine
ness statistics courses results in con
ment and challenge of management
time and programing services, (3)
clusions and suggestions for the
known to the public. It must do
time sellers with excess capacity
future form of statistics education
something about this if the best
on EDP equipment who sell un
in business schools.
young talent is going to be at
booked machine time to outsiders,
tracted to the profession. As a par
This article summarizes the re
and (4) banks that are prepared to
tial solution, the author suggests
port submitted by the Committee
take over the handling of opera
that industry maintain a close re
for the Study on the Teaching of
tions such
payroll. The advan
lationship with various department
Statistics in Business Schools, which
tages and limitations of each type
heads in universities and keep them
is
one of a series of studies on the
are discussed.
status of statistics instruction by
informed of the needs of the man
Many service centers have de
agement profession. Also, industry
the American Statistical Associa
veloped standard programs for
tion’s Section on Training.
should take advantage of every op
common clerical functions. They
portunity to speak to students who
A questionnaire was sent to col
give the client the benefit of the ex
are trying to select a career for
legiate schools of business. The
perience of the center at a cost sub
themselves.
Committee felt the responses were
stantially below that of a specially
Mr. Wishart’s theme can be
representative of the present prac
tailored program. This is fine pro
summed up as follows: In order to
vided it does the job. However,
tice and planning affecting statis
tics instruction for the majority of
get the 200,000 top business man
such a system may not quite fit the
agers needed in this changing
students in business schools.
procedures in a particular case, and
business world, industry must make
the cost of adjusting it may make
The study resulted in the follow
ing conclusions:
a conscious effort to attract top
it more expensive than a specially
young talent to the management
designed program. As an indication
1. Most business schools have re
profession, and the business schools
of what is available in this area,
quired at least one course in sta
must keep abreast of the needs of
the article identifies and describes
tistics, but advanced statistics cour
industry
that they can provide
ses and the application of statistics
briefly some of the package pro
the broad-based education required
in other courses have been limited.
grams offered by IBM’s Service
of the future manager.
Bureau Corporation.
2. Recent developments have
R. V. Hartley
The form in which the data ar
forced devotion of extensive atten
University of Illinois
rive at the EDP center is a signi
tion to discussion and planning in
ficant factor in determining the
the quantitative area.
service
cost.
Usually,
before
they
3. The growing importance of
Choosing and Using an Outside
can
be
fed
into
the
machines,
the
quantitative
subjects in business
EDP Center, Administrative Man
data
must
be
in
one
of
three
forms
:
schools,
with
accompanying in
agement, January, 1965.
punched cards, paper tape, or mag
creases in qualified faculty, creates
Companies need not invest in ex
netic tape. The cost of the service
the opportunity and the need to
pensive equipment to enjoy the
will be substantially lower if the
establish a separate department of
benefits of rapid data handling.
data arrive in forms that can read
quantitative subjects.
This article suggests when and how
ily be translated into punched cards
4. The sequence of business
to use an EDP service bureau.
or tape. Some companies find it
courses in mathematics, statistics,
profitable to handle all the pre
and quantitative methods should
Smaller companies are discover
liminary processing themselves.
be more effectively integrated.
ing that they can use outside elec
The variety of EDP services now
5. More thought and effort
tronic data processing centers to
available makes it possible for
should be devoted to increasing the
handle such routine clerical jobs
nearly any user to select the type
role of the computer in statistics
as payroll, inventory control, and
best suited to his needs.
clear
courses.
accounting. Other companies use
understanding of the kinds of serv
these centers for specially designed
6. The growth in the amount
ice available, together with a
programs. Some that are consider
and quality of quantitative instruc
knowledge of the specific quali
ing switching to EDP use outside
tion in business schools may attract
fications needed in a particular
centers as a testing ground before
a sufficient number of qualified
case, is essential.
installing new systems and costly
persons to bring desirable changes
machines.
in the variety and quality of sta
Arthur V. Corr
This article identifies the four
New York University
tistics courses offered.
60
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7. The advent of the computer,
value. As a result, management
Difficulties arise in the installa
revised secondary school instruc
does not know the vital areas of
tion of such a system because of
tion, and the enthusiastic encour
business on which attention should
differences in viewpoints, generics,
agement of businessmen have re
be focused.
semantics, and syntax. However,
sulted in students who are better
Mr. Tyson believes that in ten
Mr. Tyson believes that the payoff
prepared for and more interested
years many progressive corporations
from an effectively designed sys

in quantitative methods.
will surrender the title “controller”
tem can be substantial despite the
8. The business faculty should
and substitute the title “informa
problems of design and installation.
meet this opportunity with courses
tion manager.” The change will
Increased managerial efficiency will
and instruction that stimulate and
be necessary to emphasize the
enhance the accountant’s position,
importance of reporting capability
negating the threat of redundancy
encourage the student to work in
that now faces the accounting pro
statistics and the total quantitative
a means of survival. However, in
area to the fullest extent possible.
his opinion, many accountants will
fession.
H.
Helm, Jr.
not be ready for the greater respon
9. Students with the interest and
The University of Texas
ability may then become outstand
sibilities unless they open their
ing specialists in application of
eyes and broaden their views.
The Profitability of a Firm’s Pur
quantitative methods to business
In addition to the commonly
chase of Its Own Common Stock
and economic problems.
produced reports concerning in
by Eugene F. Brigham, California
D. R. Carmichael, CPA
come and expenditure, cash fore
Management Review, Winter, 1964.
University of Illinois
casts, labor costs, efficiency and
performance, and flow of funds,
This article illustrates the advan
there is a large body of information
Providing Management with Con
tages for a company of investing in
not getting through to manage
trol Information by T. F. Tyson,
its own stock if other investment
ment. In many instances there is
Cost and Management, January,
opportunities are limited.
need for more comprehensive in
1965.
In recent years many well known
formation related to inventory con
In Mr. Tysons opinion, the ma
companies have purchased signifi
trol, invoice analysis, accounts re
jority of businesses are burdened
cant amounts of their own stock
ceivable control, labor turnover, di
with antiquated accounting systems
through the open market. The prin
rect costing, and variances.
that fail to provide management
cipal reasons for such purchases
Mr. Tyson believes that this type
with timely, accurate, appropriate,
seem to be these: (1) Acquisitionof information is absolutely neces
and well presented information.
minded companies frequently find
sary for effective control. However,
Most companies suffer from drunk
it easier to buy another company
before such information can be of
enness caused by an overwhelming
with treasury stock than with cash
maximum value, management must
maze of reports and malnutrition
or a new issue of shares. (2) Some
develop a sound organization struc
caused by lack of a regular, bal
companies simply consider the pur
ture. Therefore, Mr. Tyson reiter
anced diet of reliable information.
chase as an investment. Professor
ates as principles of organization
Often the information gathered is
Brigham examines the rationale be
the principles of objectivity, spe
more costly to produce than its
cialization, coordination, authority,
hind the purchase
an investment
value justifies and presents ques
responsibility, definition, correspon
and discusses two ways in which it
tions rather than propositions for
dence, span of control, balance, and
can be profitable.
alternate courses of action. This ar
continuity.
Although the United States econ
ticle offers some suggestions for
omy
a whole has grown rapidly
To replace outdated, bottleneck
solving this problem.
during the postwar years, some sec
producing accounting systems, Mr.
tors have not shared in this expan
Management must bear the blame
Tyson recommends the develop
sion.
Serious investment problems
for the deficiencies of present in
ment of an information retrieval
have arisen in stagnant industries
formation systems, the author de
system tailored to the mission of
where demand is increasing too
clares. In many instances manage
the business. Such a system would
slowly to permit the profitable in
ment has failed to establish objec
involve the organization and cod
vestment of all internally generated
tives, plans, policies, and proce
ing of source information, the use
funds.
dures. Organizational structures are
of a system of indexing to locate or
The excess funds could be dis
not properly designed or defined in
identify each subject item, and the
tributed as dividends, but taxes, at
relation to the goals of the busi
development of means by which
ness. Accounting systems, including
ordinary income rates, would ab
items are physically stored and/or
the code and classification of ac
sorb some of the distribution. On
brought before the requestor. The
counts, do not reflect the organiza
information cycle would encompass
the other hand, if these funds were
tion structure. Bottlenecks impede
generation, reduction, analysis, dis
invested in the company’s own
the flow of information, and there
semination, use, storage, retrieval,
stock, any gain to withdrawing
is confusion between cost and
correlation, and re-use.
stockholders would be taxed at cap
July-August, 1965
Published by eGrove, 1965
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ital gains rates. The reduction of
first method can crush a potentially
vestment. When a product has
outstanding shares through pur
profitable product. The second can
reached maturity it is usually nec
chase and retirement would in
protect a very unprofitable one. Es
essary to consider new major ex
crease the earnings per share of the
timated earnings to be realized
penditures of effort.
remaining shares. The wealth of
from a new product must be re
An analysis of ROI for an enter
the continuing shareholders is
lated to the necessary investment
prise would show the following
thereby increased without detri
over a specified period of time.
components: (1) contribution to in
Moreover, accounting procedures
ment to those who sell out.
come from old products (R0), i.e.,
A second reason for investing in
do not give effect to the time value
those having reached maturity, as
one’s own stock is based on the as
of money.
defined above, related to the assets
sumption that a firm can reduce its
Mr. Scheuble makes two sugges
employed; (2) new products (Rn),
over-all cost of capital through the
tions to facilitate return on invest
i.e., those not having reached ma
use of debt in the capital structure.
ment analysis: the use of nomo
turity compared to that portion of
A company that has used retained
graphs and the use as a time base
total assets used to support these
earnings to retire debt could lower
of the maturity of the project rather
new products (a); and (3) the re
its cost of capital by incurring some
than its entire economic life. He
turn from the investment in new
debt and retiring common stock
also presents a formula analyzing
products (Ri) in relation to invest
with the proceeds. If the Mo
each of the components of a firm’s
ment costs, (k), which must be de
digliani-Miller thesis (that capital
total return on investment which
termined from a separate analysis.
structure has no effect on cost of
shows not only the profitability of
(k is the proportion of all assets
capital) is correct, this second rea
the various products but also how
devoted to the new investment di
son is invalid.
intensively total assets are being
vided by the sum of old assets plus
James H. McLean
utilized and the degree of excess
new assets.) The ROI for the en
The Ohio State University
capacity.
terprise can be expressed as:
The calculations necessary to de
R = R0 (1-a) + Rna + Rik +
termine the ROI can be both labor
ROI for New-Product Policy by
j(1-a) (Rn-R0)
ious and time-consuming. In most
Philip A. Scheuble, Jr., Harvard
(j = new assets divided by the
cases absolute precision is gladly
Business Review, November-De
sum
of the old and new assets.)
traded
for
rapidity
of
solution.
cember, 1964.
This
relationship
holds true where
With the use of a nomograph the
Return on investment as
per
costs
of
new
investments
are ex
ROI can be calculated in a matter
formance measurement is winning
pensed
rather
than
capitalized.
To
of seconds. The data needed are
growing use for evaluation of capi
determine
the
firm
’
s
ROI
if
these
the desired rate of return; the time
tal expenditures but is seldom ap
costs are capitalized, divide R by
base or period necessary for the
plied
a guide for day-to-day de
(1 + k).
product to reach maturity; average
cisions, chiefly because of the dif
Assume these values: R = 18%;
annual income; and the total in
ficulty of calculating it and the
R0 = 20%; Rn = 15%; a = 30%; k
vestment needed. By locating these
limitations of classical accounting
= .11; j = .0055. Solving Ri gives
four points on the nomograph the
concepts in providing information.
you —4.5%. By contrast, an analysis
analyst can tell whether the annual
The author offers solutions to these
of the income statement may show
average income is sufficient to am
two problems that would permit
a satisfactory ROI. The parameter
ortize the investment and provide
the application of return on in
a is of particular importance in in
the desired return. The nomograph
vestment analysis to marketing in
dicating the utilization of assets for
can be used to determine total in
vestments.
new products and the level of ex
vestment if the other factors are
cess capacity. The use of k as a
known, or with all cost and volume
“Classical accounting philoso
measure of the magnitude of new
data available the problem can be
phy,” according to Mr. Scheuble,
product investment should direct
worked back to determine the ROI.
will lead management toward the
management to a fuller utilization
Although the maturity period of
selection of unprofitable ventures
of total assets. And j reflects the
a product investment cannot be de
and the rejection of highly desira
new assets acquired for the new
termined exactly, it is easier to
ble ones. Accounting is concerned
products. When considered with
predict than total life, and its use
with the periodic determination of
the other parameters, the smaller
forces new products to become selfnet income, whereas the profitabili
the value of j the greater the utili
supporting within a calculable pe
ty of investments must be consid
zation of the old facilities.
riod. For practical purposes, ma
ered over the entire ife of the
It has been shown empirically
turity is reached when sales show
project. According to accepted ac
that
the first business to enter a
signs
of
stabilizing.
What
is
being
counting methodology, all costs
new
market
can achieve and main
sought
is
a
point
in
time
that
can
relative to a new product can be
tain
its
market
position even though
be used
a yardstick of the re
either expensed
incurred or am
competitors
enter
later offering con
sults achieved by the original in
ortized over future periods. The
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sumers lower prices. Aggressive
ac Services,
countingVol.reports
elimina
control
must be the motivation of
tion is necessary to take advantage
tion of all unnecessary details and
corrective action; this cannot be
of quick-breaking opportunities.
useless figures; rounding figures
achieved unless the accountant
Thus the nomograph and using a
when appropriate; avoiding techni
takes an active role in working with

shorter economic life can help man
cal accounting terminology; and
his fellow managers.
agement steer new product pro
including ratios, comparisons, and
The merit of Mr. Cohrs’ article is
grams more effectively.
other tools of measurement. Al
not that it presents anything par
Shirley
Arbesfeld, CPA
ways the accountant must design
ticularly new but that it concisely
New York University
his reports to satisfy the needs of
summarizes the principal elements
the readers, not his own tastes.
in responsibility reporting for effec
Underlying the reporting struc
tive management control and the
The Accountant’s Responsibility
ture is a chart of accounts, support
accountant’s role in the preparation
for Effective Management Con
and interpretation of reports.
ed by an appropriate coding sys
trol by James C. Cohrs, Manage
E. John Larsen, CPA
tem, which accumulates revenues
ment Controls, February, 1965.
University of Southern California
and expenses according to areas of
Mr. Cohrs, a partner in the Dal
responsibility, function, and ex
las office of Peat, Marwick, Mitch
pense classification. The accounts
Analysis of Investment Alterna
ell & Co., summarizes what he
should be designed so that cost
tives Which Affect Warranty
acknowledges are fundamental con
items can be readily recorded with
Costs by Larry R. Gsellman, The
cepts and procedures well known
out detailed analysis or reconstruc
Engineering Economist, Fall, 1964.
to accountants, but his emphasis is
tion of accounts. Illustrating the
This paper points out the impor
upon these concepts and proce
requirements of a coding system,
tance of considering the time value
dures as prerequisites to effective
Mr. Cohrs hypothecates a mainte
of money when analyzing invest
management control of the modern
nance department segregated be
ment proposals that are designed
business enterprise.
tween field and plant activities. To
to affect warranty costs.
facilitate the preparation of neces
The key to establishing sound
sary responsibility reports, mainte
The author notes that in general
management controls is effective re
nance expenditures in this system
industry has overlooked the need
porting and interpretation of op
would be coded according to nature
for “time value of money” analysis
erating results: goals which may be
of expense, function performed,
in dealing with warranty cost prob
achieved through responsibility re
foreman responsible for expendi
lems even though the importance
porting. Responsibility reporting
ture, location of responsibility
of warranty cost analysis has been
produces reports that are timely,
(plant
or
field),
general
ledger
clas
magnified
by the increased length
accurate, and readily understood;
sification,
and
final
responsibility
of
warranties
and the expectation
that report operating results ac
(manufacturing).
Mr.
Cohrs
sug
of
even
greater
increases in their
cording to individual management
gests designing an eight-digit code
length in the future.
responsibility; and that compare
to satisfy these reporting require
The author develops a general
performance with predetermined
ments.
solution to a problem where fail
objectives, give timely emphasis to
Although responsibility reporting
ures which follow the normal dis
trouble spots, and indicate courses
can be developed without an un
tribution can be eliminated by a
of corrective action.
derlying budgetary system, a sound
design change that would increase
Prerequisites for an effective re
production cost. The present worth
budget program operates on the
sponsibility reporting program are
of the increased production costs is
principle of responsibility report
management backing, a well de
matched against the present worth
ing. To be effective, budgets should
fined organization structure, an ad
of the savings associated with the
be
integrated
with
actual
financial
equate accounting system, a system
accounts
and
should
not
contain
elimination of the warranty work
of budgetary controls, and a con
on
the component that has proved
such uncontrollable items as allo
tinuing program of evaluation and
cated overhead costs.
troublesome in the product design.
review. Once management has pro
Once an effective responsibility
This excess present worth approach
vided an organization structure
was selected rather than the inter
reporting system is achieved, the
that clearly defines responsibilities,
nal rate of return since the formula
accountant should take an active
the accountant can design his ac
for the present worth of the sav
role in counseling his management
counting system, including the
ings would prove difficult in the
associates in the interpretation of
chart of accounts and the cost sys
trial and error approach of the in
his reports, pointing out trouble
tem and perhaps a budgetary pro
ternal rate of return model. A trial
spots requiring attention and sug
gram, with the objective of yield
and error solution would be diffi
gesting alternative courses of ac
ing a series of integrated reports
cult since the formula does not
tion. Mr. Cohrs concludes that the
that summarize performance at
lend itself to the use of present
accountant’s main responsibility in
each level of the organization.
worth tables.
developing effective management
Requirements for effective ac
July-August,
1965 1965
Published
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responsible for the entire distribu
The proposed model is illustrated
this perspective. Instead, the situ
tion activity.
by a sample problem that familiar
ation is chaotic. Overlapping de
After analyzing the organization
izes the reader with the applica
partments generate a multiplicity
al structure, the author would di
tion of the present worth formula
of decision making centers, thereby
rect subsequent studies to specific
that is derived in the paper and
tending to impair clear lines of
areas in which these functional ac
stresses the need for considering
authority and responsibility. If this
tivities will occur. Research can
the time value of money.
situation is in fact unrecognized
serve to indicate markets in which
The article is well written and
and unnoticed by top management,
sales effort is potentially most pro
worth attention since it focuses on
the author contends, it indicates
ductive. Thorough analysis of com
an emerging problem that to date
even more vividly the need for
petitors’ activities may provide a
has been given little discussion. Al
thorough analysis and coordinated
foundation
for development of ap
though the paper deals with a spe
efforts toward improvement in
propriate strategies and marketing
cific case involving a normal distri
these functional areas.
programs, and minimum criteria
bution it nevertheless is sufficiently
Study of the distribution system
for sales and profits can be estab
detailed to provide the approach
therefore must begin with the or
lished on a product-location basis.
that would be required to perform
ganizational structure. Only within
(A logistics approach to sales ef
a “time value” analysis in problems
the most efficient framework can a
fort should prevail.) Secondly, since
company hope to attain its prede
involving distributions other than
present distribution facilities nor
the normal.
termined goals while minimizing
mally do not coincide with popu
relevant costs. The author pro
Joseph F. Schirger
lation centers, the planning of fu
poses
an
organizational
structure
New York University
ture outlets should proceed similar
designed to provide an integrated
ly in a logistics perspective because
Synchromation of Distribution
approach to problems of distribu
only in this way can transportation
tion. The function would be divid
Functions Increases Profits by
costs be reduced significantly.
E. R. merie Cost and Manage
ed as follows:
The author further indicates that
ment, November, 1964.
Executive Office Level—sales de
computer technology is becoming
mand forecasting, traffic, purchas
The author proposes a “total sys
ing, production planning and inven
increasingly important to the opti
tems” approach to distribution as
tory control, and package design
mization of distribution efforts, par
key to synchronization of plan
Synchromated Level—production
ticularly in the areas of inventory
ning and control efforts in the fu
planning, inventory control, pur
control, stock replenishment, and
ture. (Synchromation is his word
chasing, receiving, shipping, mate
centralization of stock locations.
to denote synchronization of all the
rials handling, traffic, and custom
Similar innovations will eventually
parts making up a total system.)
pervade every area of distribution,
er service
Distribution functions currently
Distribution Center Level—local
and the full implications of these
cartage and shipping, receiving,
comprise industry’s third largest
changes on management techniques
cost, and this area seems to provide
materials handling, inventory con
are as yet unknown. Given these
trol, facility maintenance, and cus
factors, a “total systems” approach
significant opportunities for profit
tomer service—order processing.
improvement. By “streamlining all
to distribution is essential, and it
the distribution functions into a
(The external sales organization
should certainly ease the path of
single profit centre accountability
would be completely segregated
progress that is to come.
structure,” the author suggests, we
from all activities going on inside
The author implicitly concludes
may be able to alleviate many of
the center.)
that the distribution function will
Company chief executives would
eventually command its own or
the inadequacies inherent in pres
formulate
general
objectives
and
ganizational structure. He contends
ent corporate distribution organiza
philosophies, but departmental
that a broad approach, encompass
tions.
goals must be translated more spe
ing thorough analysis of all relevant
The objectives of distribution can
cifically at lower levels. The syn
be stated generally to be the pro
areas, is essential to the develop
chromated level would be headed
vision of maximum customer ser
ment of an integrated distribution
by a factory manager with a plan
functional organization as a “single
vice (delivering products to con
ning-distribution manager report
sumers with a minimum of delay)
profit centre accountability struc
ing directly to him and acting as an
while minimizing all relevant costs,
ture.” In effect, he argues that the
intermediary between his position
optimal accomplishment of distri
particularly investment in inven
and the operating levels within
tories. An efficient organizational
bution’s stated objectives depends
this function. A distribution center
structure is obviously essential to
to a very large extent on the suc
would normally be headed by a
cessful implementation of this ap
optimal accomplishment of these
objectives, but it does not appear
distribution manager, and he, to
proach.
gether with the factory manager,
Donald Madden
to the author that many companies
have approached distribution in
would report to a vice president
The University of Texas
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Announcing an Important New Series—

TECHNICAL STUDIES IN MANAGEMENT SERVICES
This new series of studies has been undertaken to consider
in depth specific problem areas in the field of management
services. Each study will include expert text material as well
as a number of actual case studies which demonstrate several
possible approaches to the problem under consideration. This
format will help you to develop greater practical skill in diag
nosing and solving similar problems which you may encounter.
In addition to the first study just published, future studies
will cover such subjects as pricing and distribution policies,
purchasing and financing productive equipment, expansion or
contraction of a business, and purchase or sale of
business.

No. 1 — Cost Analysis for Product Line Decisions
This study shows how you can help management with the
critical problems involved in product line decisions . . . espe
cially where cost-price-profitability analyses are concerned. The
text material and case studies demonstrate the major factors
to be considered and they show how analytical skills may be
applied to identify cost and profit relationships even under
obscure conditions.
EACH STUDY $3.00

POST BINDER $3.00

DISCOUNT PRICES TO AICPA MEMBERS
POST BINDER $2.50

EACH STUDY $2.50

MANAGEMENT SERVICES HANDBOOK

Also Available—

EDITED

BY

HENRY

DE

VOS

Forward-looking professional accountants and executives
who are interested in learning how they may extend and apply
their skills to problems of modern business planning, systems
and controls will welcome this important book. It brings to
gether some of the best materials that have been published on
those aspects of business management which can
effectively
served by the accountant’s special training and experience.
Expertly edited, organized by subject and fully indexed, the
management services handbook represents a convenient ref

erence that is certain to prove valuable as
information and ideas.

COVERS

THESE

Review of
Management Controls

Inventory and
Production Controls
Systems Mechanization
Office Management

MAJOR

source of practical

AREAS

Financial Planning
Engagements
Systems and Procedures
Analysis
Cost Reduction
Operations Research
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King of the low-cost computers
If you’re ready for full-scale
data processing — but not
ready to pay a king’s ransom
for it — the powerful new
Honeywell 120 is just the
computer you need.
The 120 is the lowest-cost
real magnetic-tape computer
system anywhere.

It has a memory capacity of up
to 32,768 characters.
It reads and punches cards
while it computes.

As a 3-tape system, it starts
as low as $2610 per month.
Model 120 is the smallest
member of a royal family —
namely, Honeywell’s compatible
new SERIES 200. So if the 120
isn’t big enough for you, we’ll
tailor a larger system to your
exact dimensions. We can do
that because we’ve refined all
our hardware and software
down to the smallest
increments of capability ever
offered. No wasted capacity: no

https://egrove.olemiss.edu/mgmtservices/vol2/iss4/9

wasted money. Later, you can
add on in gradual, economical
increments. It’s what we call
Dimensional Data Processing.
Interested? Call a Honeywell
EDP sales office. Ask to see
the king.

Honeywell
ELECTRONIC DATA PROCESSING

68

